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Clay  and  Shale  Deposits  of  the 
Western  Provinces. 


PART  IV. 


IMROniTTORV. 


In  the  three  reports  already  pubiished  on  the  clay  and  ^lial,- 
resources  of    the  western  provinces,  the    plastic  materials  ,„■- 
cumng  in  the  different  geologic  formations  have  been  discuss*.  | 
m  some  detail,  and  many  tests  given.     It  cannot  be  assumed  that 
with  these  four  reports  the  last  work  on  western  clavs  will  have 
been  printed,  for  in  no  case  during  the  work  has  it  been  deemed 
practicable  to  go  many  miles  from  the  railway,  as  clav  will  not 
stand  long  hauls.     There  are  in  the  west  many   hundreds  of 
square  miles  of  territory,  which  have  not  yet  In^en  made  accessible 
by  the  railways,  but  in  which  there  are  no  doubt  important  clav 
deposits  still  to  be  found.     This  is  perhaps  more  true  of  the  moun- 
tainous region  lying  between  the  Great  Plains  and  the  Pacific 
coast.      The  great  forested  area  of  central  ard  northern  Van- 
couver island  is  also  likely  to  yield  some   plastic  materials  „l 
commercial   importance. 

The  present  report  does  not  aim  to  rover  a  large  number  of 
localities,  but  refers  to  some  of  those  which  it  was  not  possibl.. 
to  visit  m  other  seasons.  In  addition  a  very  few  were  revisited 
lor  the  purpose  of  obtaining  some  additional  information  The 
important  localities,  included  in  the  field  season  of  1913  were- 
Blue  mountain  near  Whonnock,  B.C.;  the  Nanaimo  distric. 
B.C.;  Princeton,  B.C.;  Wyckliffe,  B.C.;  Cranbrook.  B.C  •  Cres- 
ton,  B.C.;  Kilgard,  B.C.;  Blairmore  and  Coleman.  Alberta 
Passburg,  Allx-rta;  South  Fork.  Alberta. 


BLUE  MOUNTAIN,  B.C. 


This  mountain  contains  one  of  the  strongest  shale  deposits 
thus  far  discovered  in  the  province  of  British  Cohimbia,  and 
ranks  next  to  Sumas  mountain. 

Bhie  mountani  is  situated  about  4  miles  north  of  Whonnock 
on  the  Canadian  Pacific  railway.  The  gentle  slopes  of  the  moun- 
tain are  heavily  wofxled,  and  show  practically  no  outcrops,  until 
an  elevation,  said  to  be  2,500  feet,  is  reached.  Above  this  in 
several  steep  ravines  there  are  a  number  of  exposures  of  shale 
on  the  property  of  the  Blue  Mountain  Refractories  Company. 
Ltd.,  of  Vancouver.  The  claims  are  in  .sec.  2,  in  lx)th  the  Ne! 
and  NW.  '  sec  in  tp.  4,  range  4,  \V.  7th  nier.,  in  the  New  West- 
minster district. 

The  general  section  of  sedimentary  beds  consists  of  sand- 
stones, sandy  shales,  and  fine-grained  conglomerate,  wliich  rest 
in  tuni  on  granitic  rocks  of  the  Coast  Range  batholith.  No 
opijiion  is  \entured  here  regarding  the  age  of  these  stratified 
rocks,  except  to  state  that  they  are  probably  not  a  i)ortion  of  the 
E(K;ene  delta  deposits  of  the  Fraser  river  as  thc-se  do  not  reach 
the  elevation.' 

Tlie  best  section  seen  was  exposed  in  a  ravine  which  is 
tributary  to  that  of  Gold  stream,  and  must  be  at  least  250  feet 
thick,  the  lower  150  feet  being  largely  red  shale,  with  a  con- 
choidal  fracture.  The  underlying  rock,  the  granite,  appears 
to  be  rather  uneven,  for  while  the  shales  extend  down  the  tribu- 
tary to  its  junction  with  Gold  stream,  on  the  latter  they  are  first 
found  at  least  100  feet  higlier. 

At  the  juncture  of  the  main  stream  and  its  tributary  there 
is  a  heavy  bed  of  red  shale,  with  an  exf)osed  face  at  least  25  feet 
high.  It  is  indistinctly  stratified,  and  breaks  into  irregular 
pieces.  This  red  shale  is  also  found  outcropping  up  the  ravine 
of  Gold  stream,  but  here  it  is  underlain  by  a  coarse  conglomerate 
consisting  of  boulders  of  igneous  rock  from  1  to  2  feet  in  diameter, 
and  which  in  turn  overlie  the  granitic  rock. 

Above  tlie  red  shale  there  is  a  blue  shale,  and  similar  material 
is  found  outcropping  up  the  tributary  ravine  near  an  old  tunnel. 

'Inter.  Geol.  Con,5ress,  Guide  Book  No.  8,  Part  HI,  p.  271,  1913. 


Before  referring  to  the  properties  of  the  shale  a  further 
statement  should  be  made  regarding  its  location.  The  materi  il 
outcrops  on  the  soutli  side  of  Blue  mountain  at  an  altitude  of 
about  2,500  feet,  and  about  7  miles  from  the  Fraser  river  at 
Whonnock.  It  is  out  of  the  question  to  locate  the  plant  at  the 
deposit,  and,  therefore,  the  shale  would  have  to  be  brought  down 
to  the  plant  which  could  be  placed  near  the  river  and  r.ilw  ly 
For  transporting  the  raw  material,  an  aerial  tram  would  prob- 
ably serve  best  and  there  seem  no  obstacles  to  the  installation 
ot  such  a  method  of  transportation. 

The  methotl  of  working  the  deposit  shoulfl  also  be  carefully 
considered.  Where  the  best  exposures  occur  the  mountain 
slope  IS  steep,  and  the  shale  would  have  to  be  worked  by  under- 
ground methcxls,  but  if  the  deposit  is  of  any  great  extent  the 
possibility  exists  that  it  could  be  found  at  other  points  on  the 
mountain  side,  where  the  slope  was  less  steep,  and  heme  a  cer- 
tain amount  of  open-cut  mining  could  be  carried  on. 

The  samples  tested  wuc  five  in  number,  and  their  prop- 
erties are  given  below. 


Red  SJiale  {Lab.  No.  1942). 

This  represents  the  bright  red  shale  found  at  the  junction 
of  the  two  creeks.  It  is  smooth  and  dense,  but  when  groun.l 
dry  and  then  mixed  with  water  has  fair  working  qualities  al- 
though Its  plasticity  is  not  very  high,  and  it  did  not  fl<nv  well 
through  an  annular  die.  I  believe  that  tempering  in  a  wet  pan 
would  greatly  improve  its  plasticity. 

It  t  ^k  18  per  cent  of  water  to  work  it  up  to  a  plastic  mass, 
whose  air  shrinkage  was  5  per  cent,  and  average  tensile  strength 
when  air  dried,  25  pounds  per  square  inch. 

This  plastic  mixture  was  formed  into  test  bricklets  which 
were  fired  at  seven  different  cones,  with  the  results  tabulated 
following: 
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Reference  to  these  figures  and  their  grai)hic  representation 
in  Figure  1 .  shows  that  the  shale  has  a  low  fire  shrinkage,  but  that 
the  absorption  while  mo<lerate  up  to  cone  1,  drops  rapidiv  after 
that. 

The  shale  burns  to  a  gorxl  red  brick  which  ix-comes  sled 
hard  at  cone  05. 

The  material  when  worketl  up  in  a  plastic  condi.  on  could 
be  employed  for  common  or  face  brick,  especially  if  the  latter 
were  re-pressed.  It  iniRht  also  serve  for  making  the  rough- 
surface  face  brick  so  much  used  at  the  present  time.  While  I 
would  hesitate  to  recommend  this  shale  for  sewer-pipe  or  paving 
brick,  I  believe  that  it  could  be  mixed  with  a  more  plastic  and 
more  easily  vitrifying  clay  for  making  these  two  kinds  of  ware. 
Another  use  which  suggests  itself  is  the  emf)loyment  of  this  shale 
for  the  making  of  red  quarry  tile.  These  form  a  very  desirable 
product  for  paving  courts  and  porches.  Thev  are  about  8 
inches  by  8  inches  by  J  inch. 

Samples  of  the  red  shale  were  also  tested  in  the  dry  press 
form  after  grinding  and  passing;  through  a  20-mesh  sieve.  Nt> 
trouble  was  experienced  in  moulding  the  shale,  but  unless  it  is 
finely  ground  the  brick  have  a  granular  appearance.  The 
colour  of  the  dry-pressed  bricklets  was  a  bright  red,  but  it  was 
necessary  to  burn  them  to  cone  1  to  obtain  a  hard  product.  At 
cone  010  the  material  had  no  ring;  at  cone  05  it  was  still  too  soft. 
At  cone  1  the  fire  shrinkage  was  2.5  jxr  cent  and  the  absorption 
12-70  per  cent.     Roth  these  figures  are  perfectly  allowable. 
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Temperatures  expressed    nc  ^nes 
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are  flescri    d  after  discussion  of  the  latter. 
Blue  Shale  {Lah.  A'o.  1943), 

s.Mi.Jt''V'.T"''""'"'  ''l"'  '''^'"'  ^"''  '■'-'P'-c^'^nt.  the  I,est  of  tl,.- 
se.  les  tested,  for  it  can  fx=  classed  as  a  fireclay 

I-ike  the  othe.  .hales  from  this  locality  it  is  fine  grained 
and  .lense.  but  when  ground  dry  through  a  crusher  set  to  one- 
sixteenth  inch,  .t  did  not  develop  a  very  plastic  mass,  in  fact  the 
plast.c.y  was  not  sufficient  for  satisfactory  mouKling 

A  second  lot  of  the  material  was.  therefore,  ground  up  we^ 
as  would  be  done  if  a  wet  pan  were  use.!,  and  this  resulted  in' 

it  it  hi  hi"  "   ''•     '•'  '"  '^""'^«^   «f    «    P-   -"t    --    ^' 
I'ttic  hiKh,  but  in  practice  it  would  probablv  be  lower 

These  wet-njouldcl  bricklets  were  th^n  burned  from  con,- 
010  to  rone  15  with  the  following  results: 

^'iboralory  Sample  Nu.  1943. 
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These  tests  are  also  represented  graphically  in  Figure  2  The 
bricklets  burned  to  a  bufi  coloured  b-xly  which  was  steel  hard 
at  cone  05.  but  at  cone  010  the  body  was  too  soft  although  not 
excessively  porous.     As  the  tests  will  show  the  shale  burned  to  a 

Tho\tTl^^  r'"."'  '°"'  '  •  ^''''""^  ''^'^''^^■^  fi'-^  shrinkage, 
rhe  act  hat  it  used  at  cone  30  shows  that  the  niatcrial  r.,,- 
resents  a  fair  grade  of  fireclay. 
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No.  1043,  Blue  mountain 


Figure   2.     shrinkage  an-i  absorption  curves,  shale,  I.  iLoratorv  Saninlc 


Ill  its  |)lastic  Kdulition  it  aniki  Ik>  utilizwl  lor  makiii({  pressed 
lirick,  and  also  firebrick,  but  if  used  for  the  latter  purp<«e 
some  groR  would  liave  to  be  addixl  to  the  mixture.  It  is  also 
nearly  as  refractory  as  the  fire'jiays  found  in  Sumas  mountain. 
I  think  this  shale  could  be  employwi  as  an  ingredient  of  terra- 
cotta. Some  of  the  dry-ground  sh.-'ie  was  moulded  dry-press, 
and  gave  a  very  attractive,  smooth,  mottled  buff  brick,  which 
in  my  opinion  is  as  handsome  and  pleasing  as  anj-  that  I  have 
made  from  Canadian  clays.  To  give  a  hard  dry-pressed  prod- 
uct it  requires  burning  to  cone  1 .  At  cone  J  the  fire  shrinkage 
was  6-4  per  cent  and  the  absorption  9- 10  per  cent.  At  cone 
.S  the  fire  shrinkage  was  6-4  per  cent  and  the  absorption  6-4 
per  cent. 

Grey  Shale  (Lab.  Xo.  1944). 

This  is  from  the  tunnel  up  the  tributary  stream,  already 
inentione<l,  and  while  grey  when  fresh,  turns  reddish  on  ex- 
posure to  the  weather. 

It  is  less  dense  and  less  coherent  than  the  two  already 
clestTibed,  for  after  dry  grinding  in  the  crusher,  it  givos  a  mass 
of  good  plasticity  when  mixed  with  29  per  cent  of  water.  Th(; 
average  air  shrinkage  was  8-5  per  cent,  and  the  tensile  strength 
was  about  25  pounds  per  square  inch.  The  shale  did  not 
flow  very  well  ihrough  an  annular  die,  although  I  believe  it  would 
l)eliave  much  better  if  ground  wet,  as  in  a  wet  pan. 

The  wet-moulded  bricklets  made  from  the  clay  were  nearly 
steel  hanl  at  cone  010,  and  completely  so  at  cone  OS.  They 
burned  to  a  reddish  buff  rolour.  The  fire  shrinkage  was  not 
excessi\e  at  the  lower  cones,  and  the  absorption  was  moderate. 

The  bunting  tests  on  the  bricklets  are  as  given  below : 

Laboratory  Sample  No.  1944 
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Tliis  clay  is  not  a  lirci  l.i>  .  as  it  I'list-s  helow  i-oric  27. 

We  havi-  Iuto  a  shale  that  would  when  wet-inonldc!  hum 
to  a  dense  hrick.  Tiiere  is  also  a  iH.ssil)ilit\  that  it  nn'v;iu  work 
for  sewer-pi|x-.  aiihou^ji  the  colour  of  the  l,.xl>  niiKht  not  !«• 
altogether  satisfactory,  as  engineers  prefer  a  re<l  iMxly,  If  n,, 
trouble  is  experience*!  in  forcing,-  it  through  a  die.  I  l)elie\e  the 
material  could  also  he  einploye<l  for  tireproohng. 

Sf)me  bars  12  f.  et  hy  1  fcxjt  by  |  inch  were  nia.le  up,  in 
order  to  sei-  li..'.,  rihlH.iis  <,f  it  would  In-have,  with  reference  to 
its  use  for  rooi:  i-  tile.  ri„se  were  sup[x>ried  on  knife  e^ige 
supr)orts  plai.  I  10  inches  apart,  and  fired  slowly  up  to  <-one 
t.     The  strips  held  their  shape  and  show«l  no     ^ns  of  saRsinK.' 

The  buminp  tests  of  the  wet-moulded  bricklets  are  ^aphic- 
ally  repreNente<l  in  Figure  3. 

No  difhculty  was  exfK'rienced  in  makiiiK  dry-press  bricklets 
of  the  shale.  These  showxtl  an  absorption  of  17-21  per  cent 
at  cone  010;  1250  rvr  cent  at  c-one  0.5,  and  6- 12  per  cent  at  cone 
1.     The  bricklets  were  stee!  hard  at  cone  0,5. 

Mixture  of  Blue  uiui  Grey  SItalc.s  [Lab.  Xos    l'J4.i  anil  VH4). 


As  dry  urindiiijj;  did  not  i^ivc  a  mass  of  sutlkient  plasticity 
when  the  blue  shale  (Lai)  No.  194.5]  alone  was  usoti,  and  as  the 
Rrey  shale  (Lab.  No.  1<)4  h  was  of  gootl  plasticity,  it  was  deemetl 
desirable  to  try  a  mixture  consisting  of  50  \K-r  cent  of  each.  This 
gave  a  mass  that  could  be  moulde<l  without  any  t.ifficulty,  and 
bumwl  to  a  buff  colour.  The  air  shrinkage  was  t)-6  per  cent 
which  is  lower  than  thai  of  1944  or  194.?  (after  wet  grinding). 
The  bricklets  were  steel  hard  at  cone  05, 

The  burning  tests  on  these  wet-moulded  bricklets.  which 
arc  als<.>  expressed  gT.ii)hically  in  Figure  4,  follow: 


I'll,* 


'For  earlier  lesls  of  thin  lulure  see  Cum.  ( ,eol.  Siirv..  .\le:ii'iir  1^,  p.  ')4, 
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It^niper^t  jr-es  expressed  m  cones 

1041  '^'nn"^^  i  'l      ^'';'"''^Ke  and  absorption  curves  of  Laboratory  Sample  No. 
1941,  and  mixture  of  Laborator>'  Samples  Xos.  1942  and  1944.  Blue  mountain. 
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ComblHfd  Liihntut.ry  .SmiipUs  AVi,  I9-I.\  and  IQ4f. 
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Figure  4.     Shrinkage   and   absorption   curves,  mixture  of   I.ab(jratory 
Samples  Nos.  1943  and  1944,  Blue  mountain. 


12 

Ff  «c  .ompart-  the  shrinkaKf  ami  aln*„r,.tu.n  ,  urv.s  in 
F.Kure^  2  a.ul  J.  with  thrm-  in  Fi^un.  4.  it  hnn^s  „ut  M.m.  mtcr- 
mmK  fcau.rfs.  for  we  «..f  that  the  i\rv  shrink,  ..  an.l  al.s.,rpti„n 
.nst.-arl  ,.f  Ih.„,k  a  mean  ,.f  th.m-  .xpresse*!  In'  the  other  two 
da>.s,  averaKC  higher  in  the  case  of  the  absorption  an.l  lower  i 
the  case  of  the  shrinkaKe. 

Mixture  of  Red  and  Grey  Shale  (Lab.  Sos.  1942  and  l'J44). 

As  the  re<l  shale  ,Lah.  No.  1942)  when  ,lrv  grouml  was  not 
highly  plastic,  and  the  j-rey  shale  (Lab.  No.  1944)  was  strongly  so 
a  mixture  of  equal  parts  of  the  two  was  made  up.  This  gave  i 
nice,  smfxrth.  plastic  Ixxly  which  moulded  easilv  and  had  an 
ave,age  a,r  shrinkage  of  56  per  cent.  The  br'ickl.-ts  burned 
steel  h.irr  at  cone  ()/.  and  were  reddish  in  colour,  but  not  the 
bnght  r..l  ol  1942  alx^ve.  The  burning  tests  yichk-d  the  follow- 
ing  ll;  ur»    : 


yov; 


Comtnned  Uhonitory  SampUi  .V,;3.  194:  and  1944. 
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In  I-igure  3  the  tests  on  1944  and  the  mi.vtnre  of  1942  and 
1J44  are  shown  graphically.  Figure  1  gives  the  tests  ,.n  1942 
(-ompanson  of  these  three  sets  of  shrinkage  and  absorption 
curves,  brn.gs  out  the  fact  that  up  to  cone  1,  the  hre  shrinkage 
IS  higher  and  the  absorption  lower  th.-.n  in  either  (.f  the  shales 
alone,  but  that  above  cone  1.  the  curves  of  the  mi.xture  lie  be- 
tween the  cur-.es  of  the  single  shales,  but  approach  more  closely 
to  those  of  1944. 

I  think  this  mi.xture  could  bo  used  for  face  I.rick  or  hre- 


1.1 

pr(X)fing,  but  it  hardly  hums  dciisc  iiioukIi  for  m\m  i  -pi|ii ,  and  is 
not  vitrified  even  at  com-  '). 

Whitf  Clay  (Lab.  No.  1945). 

Therf  is  somi-  doubt  r.nardiiiK  the  ixart  amount  of  this 
clay  present  in  the  dipo^it,  for  its  otcum-nie  seems  to  l»e 
rather  irreRuIar.  It  is  to  be  iiope<l,  however,  that  a  nuantity 
of  it  may  Im?  found,  for  it  is  a  material  of  exeelient  |)lastieity, 
which  worke<l  up  with  only  1 «  (xr  cent  of  water.  The  air  shrink- 
age was  5  per  cent,  fning  the  if)west  of  any  clays  tested  from  this 
mountain. 

The  shale  bums  to  a  cream  or  bright  buff  colour  and  is 
nearly  steel  hard  at  cone  010.  The  fire  shrinkage  is  not  high  at 
the  lower  cones.  It  will  also  be  seen  from  ihc  tests  that  the 
shrinkage  increases  between  cones  1  and  .S,  and  that  the  shale 
is  practically  vitrificti  at  cone  15  (sec  Figure  5).  It  dws  not 
ai)pear  to  he  as  refractory  as  the  blue  shale  (Lab.  No.  1943).  The 
burning  tests  were  as  follows: 


Laboratory  .Sample  So.  1045. 
Fire  shrinkage 
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If  enough  of  this  clay  is  found,  I  believi-  it  could  Ijc  used 
for  making  face  brici-,  or  in  a  mixture  for  architectural  terra- 
cotta.    The  material  also  lends  itself  to  dry-pressing. 

Summary, 

We  ha\e  in  this  scries  of  materials  from  Blue  mountain  an 
interesting  set  of  shales.     In  thickness  ol  defjosit  they  remind 
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one  of  the  sluiU-s  foun.l  in  Sumas  mountain,  s,.uth  ,.t  Mission 
Junction,  hut  present  certain  n.arkcd  differences.  Thcv  arc 
softer  than  the  shales  worke.i  at   Kil^ard  and  Abbotsford,  and 


•5  9 

Temperatures  expressed  ,n  cones 


IS 


No.  liirnL  n!;;^;;t^>^  ^"''  •'''"'^'^''""  — ■  ^'-i".  i...b.,n„o,v  ^.,,,,.1.. 

I>ei.<<.  Krind  up  easier,  hut  differ  from  many  of  these  in  showing 
a  shKhtly  higher  shrinkaRe,  at  th(>  !ou er  rones  es|)eeiallv.  What 
their  ext<  nt  is,  cannot  he  definitely  told  until  borings  have  been 
niadi'  and  trenches  dug. 


15 

We  can  say  that  those  .lays  if  propcrls-  handled  shoul.l 
maki'  the  basis  of  a  faee-l,rick  industry;  that  ..iie  at  least  the 
Mu.  shale  (Lai,.  .\„.  '^3),  is  a  fireclay;  an.l  that  there  s».em 
p..ss,l„i,t.es  f„r  u         these  materials  in  terra-cotta,  firepr.K.f^,,,; 

■  m\  se\Mr-i)ipe  manufacture. 

KII.(iARn,   H.C. 

In  the  re|)ort  coveriuj-  the  field  season  of  1910,'  some  at- 
'■■nlion  was  paid  to  the  shale  <leiK,sits  of  Simias  mountain.  ri,.. 
'Icposils,  as  previously  .n>nti.,ue,l.  are  a  [Portion  of  the  IVaM-r 
delta  constructs  in  Knrene  time.  Since  thev  represent  .lella 
lormations,  u  ,s  not  mmatural  to  expect  ihem  to  show  some 
variation,  .md  as  a  result  we  \\m\  beds  of  s^mdv  an.l  clayev  m  i- 

■  '•nal  alt.Tnating,  all  of  them  now  more  or  less  consoli.latVd  •  aiui 
vet,  the  variations  are  not  rapid,  so  that  each  kind  of  m.neri,,! 
iMa\   torm  a  b.'d  or  lens  of  ..insidcrable  size. 

When  Sum.H  mountain  was  visited  in  1910,  <jne  plant  wis 
111  operation  at  (  laxbun,.  viy..  that  of  th.  Claybuni  Fire  Clav 
<  "  1  td.,  while  a  second  one  was  in  .-ontemplation,  at  Kilganl 
■"I  i!:.-  south  sid.-  of  the  mountain.  The  first  of  these  plants  has 
b.en  111  art  I '.e  operation  sin.e,  an.l  a.l.litions  have  been  made  to 
II.  mcliuluig  a  iinii  lor  manufacturing  firepnx.fini;.  The  plant 
ai  KilRar.1  ha.  been  c<.mplet<xl,  but  at  the  time  of  mv  visit  was 
idl.-.  It  was  most  completely  e.iuippc-.!  for  manufacturing  drv- 
pivssed  brick,  sewer-pipe,  and  firebrick  (Plate  I). 

In  th.  two  \ears  separ.itini;  my  vi.sits  to  this  locality  coii- 
M.l.raliic  <!.•,, rino  had  !,een  .loiu^  on  the  southern  exposure  of  tlu- 
momu.im.  ,,bove  the  works,  so  that  a  much  in-tter  chan.v  was 
.u1ord.-d  for  ^  i.'winK  llu'  s.-cti<.n.      For  this  r.'ason  we  give  b.low 

'■'■  '"ii'I'l'-tt^  statement  than  .-oul.l  b..  supplie.i  i,,  „„r  earlier 

rcpi.it. 

At   I  he  bottom  ,.f  the  .slope,  an  opening  had  been  ma.k'  in 
sl.Klulv   ka..liniz..d   N,.lca..ic  rock.     Most  of  it   i.   fine  grained 
rath.r  fre..  from  iron,  and  occasionally  shows  scattered  grains 
"    I'vrit.'.      I  he  purer  parts  of  this  have  been  .  .died  .hina-d  i%- 
.lit  hough  It  .s  not  really  such.     It  is.  h.,wcxer,  of  r.fractory  nature' 
I  his  rock  is  called  No.  1. 


Ki'-and  K.vlo,  C.iii.  („ol.  Siirv.,  Menmi 
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Above  this  rock  No.  1  is  a  bed  of  fireclay  known  as  No  2 
which  hes  beneath  a  thin  bed  of  coal,  while  the  latter  is  covered 
by  shale.  Between  the  Xo.  2  bed  of  fireclay  and  the  wagon 
road  are  several  beds  of  shale.  Just  bel.w  the  level  of  the  wag- 
on road,  there  are  two  beds  of  fireclay  kno\vn  as  No.  3  and  No 
4,  which  are  separated  by  a  parting  of  coal  6  inches  thick  The 
No.  3  clay  is  5  to  6  feet  thick,  and  the  No.  4  consists  of  a  lower 
portion  14  to  18  inches  thick,  and  an  upper  portion  about  6 
feet  thick.  A  tunnel  alx)ut  1 7.S  feet  long  had  been  run  in,  taking 
out  both  3  and  4. 

Alx>ut  50  feet  higher  up  is  No.  5  which  averages  6  to  8  feet 
m  thickness.  This  has  bee  penetrated  by  a  275-foot  tunnel 
with  about  400  feet  of  side  ei.tries.  Some  20  feet  above  No  5 
^u^'^'u^  y"/" ""  '^^'cl^ess  of  7  to  9  feet  and  a  go«l  sandstone  roof. 
1  his  shale  ha       -en  penetrated  by  a  tunnel  85  feet  long. 

No.  7,  coming  next  above,  is  6  feet  thick. 

No.  8,  still  higher  up,  is  6  to  8  feet. 

No.  9  is  about  7  feet  thick. 

No.  10  averages  13  to  14  feet  in  thickness. 

No.  11  is  a  smooth  shale  8  to  10  fett  in  thickness. 

No.  12,  which  is  the  highest  of  the  shale  beds,  is  probablv 
not  less  than  40  or  50  feet  in  thickness.  It  is  reddish  brown  in 
colour  and  somewhat  sand\-.  The  several  beds  from  3 
separated  by  l)eds  of  sandstone  and  sand\'  shale. 


up  are 


Character  of  the  Shales. 

This  may  be  briefly  summarizwl  as  follows: 

No.   2.     This  makes  an  excellent  No.   1  firebrick    whose 
analysis   was : — 

^'''*^^ 62-80percent. 

A'umiua 35.00   ••        " 

Ferric  oxide 1  -80  "       " 

Lime 0-20  "       " 

^^Pi'^^w trace 


99-80 


1 


17 

No. ,?.  This  burns  to  a  somewhat  dense  b«ly,  and  brownish 
colour  at  cone  4.  It  is  senii-plastir,  and  can  be  mixed  with 
No.  5  to  make  a  face  brick.  Ii"  used  alone  it  may  work  for 
sewer-pipe. 

No.  4.  The  lower  bench  bums  to  a  pleasing  brown  colour, 
and  gives  a  slightly  denser  brick  than  the  upper  Ijench.  The 
upper  bench  makes  a  firebrick.  No.  4  alone  is  used  for  the  best 
grade  of  firebrick  although  it  is  said  to  be  not  quite  as  gwxl  as 
No.  2.  The  upper  No.  4  is  thought  to  be  suitable  also  for  making 
ojke  oven  brick. 

No.  5.  This  is  used  for  dry-[)ressed  face  brick  which  bums 
to  a  bufif  colour  at  cone  10.     These  also  take  a  good  flash. 

No.  6.  The  shale  from  this  bed  has  been  employed  for 
dry-press  brick.  It  has  als(j  given  favourable  results  when  used 
for  sewer-pipe. 

No.  7.     This  shale  is  butf  burning,  but  liad  not  been  used. 

No.  8.  The  bed  is  divisible  into  three  Ijenches  which  be- 
ginning at  the  top,  bum  rcsp(.(tiv(.l\  to  a  bull.  gTe\-  butf,  and 
grey  colour. 

No.  9.     This  is  a  i)lastic,  bulT-burning  material. 

No.  10.  This  is  a  sardy,  rwl-burning  shale,  which  \itrified 
about  cone  2.  It  is  claimed  to  be  suitable  for  drain  tile  and 
paving  brick. 

No.  11.  A  red-burning  shale,  regarding  which  little  else 
was  definitely  known. 

No.  12.  This  is  known  to  be  red-buming,  but  has  not 
been  used. 

-NAN.MMO  .\.\D  VI<  INITV. 

The  east  coast  of  Vana>uver  island,  especialK-  south  of 
Nanaimo,  c-ontinues  to  be  .a  scene  of  s<5mewhat  unwarranted 
activity  in  the  clayworking  industry.  I  fetl  justified  in  siiying 
activity,  for  this  tloes  not  necessarily  imph-  the  accompHshnient 
of  p<jsitive  results.  The  basis  of  this  activit\-  is  the  shale  of  the 
Nanaimo  series.  The  somewhat  unsatisfactory  character  of 
this  material  has  been  commented  on  in  two  previous  ri'iMjrts,' 

'Memoir  No.  25,  p.  78,  et.  seq..  an.J  Memcii  47,  p  6». 
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I.U,   .l..vvl..p„K.„,    Slill   ,.K.s    ,.,,      Tl...    ..hi..f    ..I,.v,ion    ,o    ,hi. 
M'u.ul  .I.Ks    „,„    ,U.v,.|„,.     niu.h    ,.las,i,„v.     (). vasi„,nllv 

'■"•  surla...  .s  a  li,,!.  „„.,..  ,,,.,al.I.,  |„„  ,„„,,  .,f  ,,      ,L    2 
s.-nu  ,o  ...JVC  iH-n.  v..v  linl..  ah....!  l.v  ,1...  w..a,h..n„K       «! 

M.I,     .    (.al,   ..la  .sla.ul.  .,,,,h>s.1..  Mud^.^  isla.ul.      Ih,-  IkhIs  .-x 
IH.S..I  iH-n.  li'Ia...  II  A  an.l  15)  an-  a  li„|..  l...s  Kritty  ,h  ,     ,,,„v 
..f  .!..■  others  of  , his  sn i..s.  al......,,l.  ,lu,.  ...nl  J^Z  ^ 

s  ..,,..  layers.     VVl.n,   .his  pLu.t  was  visi,..,  i.,   ,ho  su.m.;      f 
•M'    only  a  s..,all  .,p...,in,  |,a,i  1......  „,.,,.,  ,,.,,  „,s  was  i,.  th ' 

la,    ;  ''"'''"'•   "";  ->^-'V-'«><>"   l>a.l   ,H.u.rat,-,l   ih.-  I.lu.  shale 

To  l.rmK  .....   the  o,.nparis„n  more  clearly.  ,hc  tests  of  the 
Miimk.i^e  are  shown  graphically  in  Fikiiic  6. 

l-ii^'r.ih'ry  S.i„if,l,-s  .\„s.  /«_',V  „»,/ /0_7. 
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Air  slirink,i>;i- 
I'l.istiiiiy   . 
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I'oni'  010 

Kiro  slirinUago 

Absorption 
I  oiii'  05 

Kirc  shrinkage . .  ,  4.4 

Absorption 9\S 

C'otio  1 

I'irc  shrink.ige 7-4   ! 

Absorption  0-7S'' 


Ului'  or   nnwrailuTcl  sh.ilc 
(I.il).  No.  li>27) 


-   *  /( 
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<  iOOll 

Unli 
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IS', 

Only  fair 
Rod 

0-6 
1 J  ■  54 

I'll 

li  or 

6-00 

2  ■  40 


Muff  (ir  W<;i|Ihii(I  sh.ilc     l.il.    No    |')_>.H) 


Uliii'  III  uiiwi'.iilM'rrcl  .<h.ilr 
M.il).  No.  I<)_'7) 


(one  .? 

I'irc  shrink. ii;c' 
At>Norptioii 
ConrOlO 

\( 

.irlv  fiiw 

1 

(   (HI 

I'irc  shrink. me 
AI)S4)riilioii 
<onr  OS 

(1 
14    Vt 

]]    HK 

I'ire  shrink.n;c 
.XhrMirpi  lim 
(Dnr  1 

S  (K) 
II   07 

1 

■4    7 

1(1  f>f 

Kirc  ■<hrink.iKi' 
AI)siirplioii 

7..S  ! 

1  (»; 

In   tlic  <lry-'>r<.vK  tlic   uiivvcatlicrcd   sciriH'd    I<>  liiirii   denser 
than  the  wiathere(.  (he  lailT  shale  luirns  to  a  deeper  red. 

While  this  particular  sli,.  hums  to  a  k'xxI  red  imxluct,  still 
there  is  not  a  little  loss  from  cracking.  There  is  a  |«>ssil)ilily 
that  tliis  shale  rould  he  [)iit  throii>;li  a  stitf-niud  die,  hut  it  is 
not   sUKjjested. 

Not  far  from  here,  in  1<)1,^.  two  properties  were  heing  de- 
velopetj.  Oiie  of  these  was  on  the  sjiore  of  Vancouver  island 
just  west  of  Mud^e  island.  The  shale  here  (l.ah.  .\o.  10.^3)  w.is 
very  ^r'tty,  and  even  when  finely  ground  Jiad  very  little  [ilas- 
ticity;  in  fact  some  would  call  it  non-plastic.  Fiirleefl  it  was 
iinixjssihie  to  mould  it  in  the  wet  condition.  We  did  succeed  in 
making  some  dry-press  hricklets  and  these  humed  to  a  r{j<l 
colour.  Thiir  ahsorption  was  24-9()  per  cent  at  cone  010;  1111 
iwr  cent  at  cone  O.S;  and  2-24  jier  cent  at  cone  1,  I  cannot  re- 
gard this  as  an  attractive  prop<isition. 

Only  a  few  huiuired  yards  away  on  the  south  shore  of  Mudge 
island  (Plate  IIIA),  another  shale  deposit  was  to  he  develo[KKl, 
and  preparations  were  imdcT  way  to  estahlish  a  hrick-yard  The 
shale  here  was  as  gritty  and  untractahic  as  that  just  descrihwl, 
and  the  geologic  conditions  were  much  worse.  The  shale  forms 
a  steep  bank  along  the  water's  edge,  and  is  overlain  by  massively 
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bcddwl  siimlstone.  The  bank  cannot  Ik-  (|uaiTic<l  in  very  far 
from  the  fare  witliout  undermining  the  sandstone.  Moreover 
the  sandstone  exten<ls  down  to  the  water's  ed^e  a  sliort  dist-ince 
to  both  the  east  and  west  (Plate  IIIB)  of  the  shale  bank.  Tlie 
successful  development  of  this  deposit  txjth  on  account  of  its 
kx-ation  and  ch.iracter  s<^ms  very  doubtful. 

hrin(i:ton,  it.c. 


The  rocks  aron..d  Princeton  consist  chiefly  of  sediments  of 
Oligocene  age:  sandstones,  shales,  and  conglomerate  with  coal 
seams.  These  shales  are  of  vciriable  character,  ranging  from 
sandy  to  fme-grainLd  ones,  and  from  those  which  are  very  car- 
lx)naceous  to  others  which  seem  to  carry  little  carl)on.  These 
different  types  may  alteniate  with  each  r  ler  and  with  coal 
scams.  There  are  no  extensive  outcrops  ot  uales  at  Princeton, 
the  best  observeil  being  in  the  cut  near  the  cement  works  2 
miles  east  of  Princctoti,  and  on  the  east  side  of  the  Similkameen 
river,  at  the  end  of  the  wagon  bridge. 

In  last  year's  report  on  the  western  clays  and  shales'  ref- 
erence was  made  to  a  \(T>  i)!;istic  clay  from  the  coal  mines  at 
Coalmoiit,  which  proved  to  lie  of  refractory  character.  As 
oidy  a  small  sample  of  it  was  obtainable,  another  visit  was  paid 
to  the  locality  this  year  in  order  to  study  it  further,  but  the  nnne 
had  been  closed  down. 

An  effort  was  then  made  to  obt,iin  samples  of  any  available 
clay  or  shale  bwls  around  Princeton,  other  than  those  already 
examined.  The  first  of  these  was  found  in  the  Empire  mine, 
2  miles  east  of  the  town.  Here,  the  coal  which  dips  about  45 
degrees  south,  is  overlain  by  a  coarse  arkosc,  ])ut  between  the 
latter  and  the  coal  is  a  \-erv-  persistent  but  not  always  sharply 
defined,  bed  of  clay  which  \aries  in  thickness  from  6  inches  to  2 
feet,  but  is  usually  nearer  the  latter  figure.  It  is  i>i  dark  brownish 
grey  a)lour  and  c(intains  saittere<l  ])articlcs  of  carbonaceous 
matter.  There  would  be  no  profit  in  workii.g  the  clay  alone,  but 
it  could  be  mine<l  in  connexion  with  the  coal. 


'Memoir  47,  }'art  III. 
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•ur  snntiKagc  ol  9-.?  ptr  cent  w.is  soimwhat  liiirh       Th 

1  he  other  tests  were  as  l,cl„u- : 

Laboratory  SumpU  \n.  /&.;/ 


Cone 


Hire  shrinkage 


010 
05 
1 
3 
5 
9 
15 


Ab: 


1-7 
4   1 

7-4 

7-4 


.Ni  arly  lii«.(| 


sorption 


16-70 
1^   -'5 

'>'04 
7-X5 

0  ') 


A  sample  (Lab.   Xo.   1919)  renresent^  ^     K   i 
ill  the  railway  cut  between  t h.    '  '      !"  ^'^•''''  «utcroppn,j, 

mill      Th,     k  1  '"*^^'-"  t'^f^  I-^mpire  m.i,u.  and  the  Cement 

niiH.      The  shale  ap,x;ars  to  be  moderate! v  soft  ind  rhT .    V    . 
to  the  southward.     The  upner  o-ir,      f\,^^*  t  ,  '^'^  ''"'' 

the  surface  soil  is  said  t^  hav^berit  l^l 'L  'l  "'"''  ^^'^' 
bride,  but  they  we.  rather  po^^  M  ^  ^^l^  Zi:™ " 
cor^tammg  large  quantities  of  colloidal    nLt.f  ha  ^     '.^      ^ 


V  ; 


2i 


Jp,nnperatwi}s  Cirprc  ■_  i^^d  ir  : 
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showing  liu.  high  a.r  shrinkage  of  IJ-O  ,K>r  cent.  The  I'.tter 
a  one  would  make  the  day  unfit  for  u«e  b>  any  plastic  method, 
unless  M,„u-  nmtenal  of  !  ,w  plasticity  could  he  added  to  it.  It 
■s  rW>le  that  ,t  couhl  l.e  n.i.xwl  with  some  of  the  hard  gritty 

wol  "'"°'"  ''"'^'^  '"^"  ''"^  ^^"  "^  '•^•'--  ^'-  ~t 

The  shale  alone  can.  however.  I,.-  moulded  drv  press    ac- 

cordn.g  to  our  e.vperiments.  but  the  l.ricklets  <lid  not  vield  ^];,.^i 

n-MMg  pnxiu.t  nuuh  below  cor.-  I.     Their  colour  after  bun.ing 

dint  V  V.  t  T  r*^  *■"''  ^"""''"^  ^^""'^''  »>"^  "ot  -"■'- 

cuntl>    so   to   be  objectionable.     .\t   cone   010.   the  <lry-nress 
l.nck  ..ts  were  not  steel  hard,  or  even  hard  enough  for  use 

At  cone  05.  the  bricklets  had  an  absorption  of  2>.2S  per 
cent,  and  at  cone  1  „i  6-60  per  cent. 

'Jests  on  Preheated  Clay  {Lab.  So.  1919). 

r«luml  hTsH  f  •""■  "?■ ''"'  ''''^'^'''^ '"  '^""  ''^«"'^''  ^■-  ^v'"-'  •' 
aj,c ,  so  that  n  couhl  be  moulded  n  ithout  nu.ch  .lifliculty  The 
a.r  shnnkagc  of  the  preheated  day  was  7  per  cent,  which  s 
n'terLr''  '"'  '""'^'^'^^^^'y  '^  ^^a"  that  .u  the  untreated 
These  h.icklets  were  bunial  at  ,5  cones  as  follows: 

liihoralory  S,impl,-  A'o.  lOIO. 


Cone 


010 

O.S 

1 


■ire  shrinkage 


Absorption 


1710 
10-20 
6- 10 


C'olour 


Dark  pink 
hrowii 


The  clay  was  steel  hard  at  cone  1.  and  nearly  so  at  con,-  010 
'  showed  so„,e  scun,  duo  to  the  presence  of  soluble  sahs  in  the 
Uay.     hor  grapinc  representation  of  the  tests  see  Figure  8. 
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2ft 
I'eits  oil  Mtxlurc.^  oj  Cah  med  and  Rnu  Clav. 

In  a  Mioiiii  s«'ri«-s  of  icsts  saniplr  No.  1<)1<)  was  hiatnl 
to  (lull  u-<lniss.  whiih  lia<l  the  ctfi«  t  of  .li-strovinn  the  |)lasti(it> , 
A  niixtun-  (l.al).  No.  IV.SO)  was  tli.ti  mukIl-  i,|i  conM>,tiiiK'  of  75 
(MT  ctiit  of  the  «al(itic-fl  day,  and  IS  [kt  ct  iit  of  the  raw  niaterial. 
I  his  inixtiiri-  whin  worktti  up  with  wattr  k-ivc  a  mass  that  could 
(k;  nioiildi-d  without  any  tronhl.'.  Its  a\ crane  air  shrink^iKf  of 
S  (HT  cent  was  a  HtiU-  hi>;h.  The  rlay  luinit-d  to  a  sahnon  colour 
up  to  cone  010.  and  a  dark  ri-d  from  cone  05  f(,  cone  I.  It  w.iv. 
nearly  steel  hard  at  cone  010  and  conii)leteIy  so  at  cone  05. 
The  otlit  r  tiKiires  of  the  burning  tests  were  as  follows: 

Liibm.ilory  Siiiiipl,   ,Vri    l"^" 


Cone 


lire  shrinkage 
% 


Aljsorption 


UtO 

05 

1 


t•S.^ 

J  4 
6  6 


16-.SH 
11  76 
4')> 


The  next  mixture  (l.al,.  \o.  1Q51)  consisted  of  50  fier  cent 
of  th-  <alcined  clay  and  50  i>er  cent  of  the  raw  material.  This 
when  worked  up  with  water  was  f..irly  sticky  and  vcr%  jilastir, 
but  no  trouble  was  ex[)erienred  in  inouldinR  it.  The  averape 
air  shrinkage  was  (>-5  \)er  cent  and  the  averatje  tensile  strength 
SI  iiounds  (XT  sfjuare  inch.  The  clay  bums  rc^  an<l  is  nearly 
btcel  hard  at  mne  010. 

I.aboralory  Sample  No.  lOSI. 
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OtO 

OS 
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hire  blirinkagc 
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(.'om[>arison  of  1950  and  1951  shows  tlip  l.iti«r  to  hive 
a  higher  fire  shrinkage  and  higher  aljsorption,  \vhi<  h  is  not 
what  we  might  expect. 

The  shrinkage  and  absorption  «ur\es  of  the  three  clavs 
are  shown  in  Figure  8. 

The  material  is  not  a  (ireclav  It  lould  be  maile  into  red 
brick,  but  if  used  alone  woul''  ha\e  to  Ik.'  preheatwl  before  it 
could  Ik-  moulded  by  any  plastic  process. 

PRINCKTON  rOAI.  AND  lOKi:  COMPANY. 


The  mine  of  this  company  is  located  on  the  east  side  of  the 
Similkameen  river,  east  of  I'rinccion.  The  ajal  and  assf)ciatc(| 
shales  dip  southwest,  and  .m  exposure  of  aial  an<l  sh.iUs  is  seen 
along  the  river  bank  to  the  northwest.  The  coal  company  is  work- 
ing a  l)ed  of  coal  that  is  from  20  to  24  feet  thick.  There  is  a 
roof  of  black  shale  over  the  coal  which  is  of  no  value. 

Alx)ut  14  feet  above  the  coal  and  underlying  an  ui)per  coal 
bed,  is  a  greyish,  greasy-looking  d.iy  (I.,ib.  No.  1034)  that 
weathers  to  a  white  cr.lour.  The  bed  of  it  runs  about  2  feet 
in  thickness.  The  ven,-  liglit  colour  of  the  dried  material  sug- 
geste<l  that  it  might  be  rather  free  from  iron,  and  hence  it  was 
desirable  to  determine  whether  it  was  a  fireclay.  While  it 
tumeil  out  to  be  non-refractory,  it  was  nevertheless  extremely 
interesting.  The  material  is  exceedingly  sticky  and  plastic,  as 
well  as  bemg  remarkably  fine  grained,  and  it  is  quite  evident 
that  its  high  plasticity  is  due  to  its  content  of  colloidal  matter. 
The  following  partial  chemical  analysis  was  made : 

Total  siliai 75 -20  per  cent 

Hydrous  silica 3-66  " 

Alumina 11  ■  ,39  "       " 

Ferric  oxide 1  •  S.?  "       " 

Carbonaceous  matter ().21   "       " 

The  shrinkage  atid  absorption  curves  .ire  given  in  Figure  9. 

In  order  to  determine  whether  tlie  hydrous  silica  and  the 

carbonaceous   matter  were  evenly  di-tuhuted,   or  confinefi   to 

the  finer  particles  of  the  clay,  a  sample  of  it  was  stirred  up  in 
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water,  and  that  tx>ni<.ii  which  reriuiiiicd  suspended  was  cxaiiiiiud 

with  the  result  that  it  showed: — 

Hydrous  sihca o  •  25  per  cent 

Carbonaceous  matter   0-20  "      " 

One  might  expect  from  the  compai.itively  low  iron  content 
that  tlie  material  w.is  a  refractor\-  cla> ,  l.iit  it  is  not.  for  it  fuses 
at  cone  15.  The  fusion  may  no  douijt  lie  hel[)ed  by  tlie  liydroiis 
silica  which  ai)pcars  to  exert  a  strong  tluxing  action. 

Further  counnents  on  the  plasticity  of  this  clay  will  he  left 
until  the  other  Princeton  materials  ha\e  been  discussed. 

Turning  now  to  the  ph>sical  tests  of  this  cla>-,  it  vv.is  found 
that  the  raw  material  retpiired  49  per  cent  of  water  to  work  it  up 
to  a  pasty  mass.  Tin's  was  an  excessive  amount  and  the  bricklets 
(Tackwl  and  slirunk  to  such  a  degree  in  the  air  drying  that 
nothing  t-ould  be  done  with  them.  A  sample  of  the  clay  was,  there- 
fore, heatwf  to  .^00  degrees  C,  This  had  the  elTict  of  almost  com- 
pletely eliminating  the  air-cracking  ,uul  reduced  the  air  shrinkage 
to  S  per  cent. 

The  bricklets  moulded  from  this  preheated  clay  were  then 
burned  at  different  heats  up  to  cone  15  at  which  it  fused,  the 
surf.ice  of  the  test  piece  lu-coming  glassy.  The  clay  bums  to  a 
pf)rous,  bulT-coloured  UKly,  and  is  rather  light  in  weight.  The 
surface  shows  a  network  of  small  cracks  which  developed  in  tlie 
Ininiing  and  not  in  the  drying. 

The  burning  tests  were  as  follows: 

Laboratory  iiamplc  No.  1934. 
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The  under  clay  (Lab.  \„.  1932)  forms  a  b«l  alx,ut  2  feet 
thick  below  the  main  coal  bed.  The  material  is  very  stickx- 
highly  plastic,  and  apparently  carbonaceous  in  its  character' 
On  account  of  its  excessive  plasticity  the  clay  cracked  badlv 
even  when  dried  slowly  at  room  temperature,  and  had  an  air 
shrmfcige  of  11  per  cent.  A  sample  of  the  clay  was  then  pre- 
heated to  300  degrees  C,  ground  and  moulded.  It  was  less 
plastic  after  preheating,  and  th.-  air  shrinkage  was  rt.luced  to 
about  8-5  per  cent,  but  the  clay  still  cracked  badly  As  it  was 
not  considered  practicable  to  heat  it  above  300  degrees  C.  no 
further  tests  were  carried  out  on  the  material. 

-NORTH  OF  PRINCETON. 

The    Tertiary    shales    and    sandstom^    outcrop    along    the 
Great   Northern  railway  at  the  southwest  end  of  the  tunnel 
but  the  beds  are  usually  sandy,  and  the  shale  in  small  lenses. 

The  Plasticity  of  the  Princeton  Clays. 

All  of  the  clays  described  from  the  Princeton  di^rict  are 
excessuely  plastic  and  sticky,  and  it  mav  r-.t  be  out  of  place 
to  say  a  few  words  regarding  their  i)lar  Mties.     A  theory 

quite  widely  accepted  now,  but  not  fii.  -n    is  that  the 

plasticity  of  clay  is  due  to  colloidal  mat(  ,.  oi  either  or-^anic 
or  inorganic  nature.  The  reason  for  saying  that  the  theon-  is 
not  fully  proven  is  because  there  is  strong  reason  to  believe  that 
other  factors  besides  c-olloids,  may,  sometimes,  at  least  be 
operative. 

In  order  to  get  some  further  light  on  this  subject ,  three  very 
pastic  clays  were  selected  from  the  Princeton  district'  in- 
dudmg  san.ples  1919,  1934,  and  1932,  and  a  fourth  sample 
I.ab.  No  1.65)  from  Tofield,  Alberta.  Fifty-  i  samples  of 
each  of  these  were  weighed  out,  and  shaken  up  in  1000  cc  of 
distilled  water.  The  jars  containing  these  were  allowed  to  stand 
24  hours. 

'The  laboratory  'esis  on  tlirso  were  carried  on  by  N.  11  Davis. 
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Samples  were  then  taken  by  means  of  a  pipette  from  dif- 
ferent depths,  antl  the  size  of  the  larger  particles  measured 
in  each  case.  One  clay  (sample  1919,  see  Plate  iV  A)  whidi 
appeared  to  have  considerable  absorbed  salts,  settled  in  a  few 
hours.  The  others  showed  considerable  material  remaining 
in  suspension  even  at  the  end  of  20  c^ays.  At  the  end  of  this 
period,  pipette  samples  were  again  taken  from  different  deptiis, 
and  another  set  of  measurements  made.  This  time  the  par 
tides  in  suspension  in  1934  and  1932  were  so  small  that  they 
could  not  be  seen  with  a  niagnilication  of  600  diamete-s.  The 
particles  in  1765  on  the  other  hand  were  visible,  and  measured 
0-002  millimetres  in  diameter. 

The  sizes  of  the  particles  remaining  in  suspension  in  clays 
1934,  1932,  and  1765  at  the  end  of  24  hours  are  shown  by  the 
curves   in    Figure    10. 
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Figure  10.     Curves  showing  size  of  particles  in  suspension  at  end  of  24 
hours  in  cLiys  of  lugh  colloid  content. 

A  study  of  the  curves  indicates  that  something  is  probably 
present  in  the  case  of  1 765,  winch  causes  larger  [virticles  to  remain 
in  suspension  than  in  the  case  of  cla\s  19,U  and  19.52.  This 
difference  in  the  suspended  materi.d  suggested  a  possible  dif- 
ference in  the  nature  of  the  i  lloidul  material  present,  so  de- 
terminations of  colloidal  matter  were  made  in  samples  1934 
1932,  and  1765. 
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In  extracting  the  hydrous  silica,  the  relatixv  depth  of  colour 
of  the  solutirm  in  1934.  1932,  and  1765  sugKCsted  that  the  per 
cent  ot  colloidal  organic  matter  increased  towards  1765.  T'lese 
determinations    are    given    Ijelow: 


1934 


Hydrous  silica 3.(^(^ 

Carlxmaceous  matter o-21 


1932 
n.76 
0-65' 


1765 
012 
1  10 


Coinpanng  these  three  sets  of  determinations  we  see  that 
the   hyilrous  or  colloidal   silica  decreases   from    1934   to    1765 
but  that  the  carl^onaceous  matter  of  colloidal  nature  increases 
m  the  same  direction.     Now  it  is  known  that  organic  colloids 
are  suppose,  to  have  a  greater  effect  on  plasticity  than  inorganic 
collo.ds,  and  both  1932  and   1765  arc  more  plastic  than  1934 
Ihe  action  of  the  organic  colloid  is  probablv  two-fold.     In  the 
hrst  place  It  may  increase  the  viscosity  of  a  mixture  of  water  and 
suspended  clay  particles,  and  in  the  second  place  it  may  act  as  a 
proterfvc^  colloid,   a,ul   hold   the  day  particles  in   suspension. 
It  IS  s,gn,hcant  then,  that  in  1765  which  containe.l  more  organic 
collouJs,     that  after   20  days   il,e   cla>-   particles  remaining   in 
suspension   m   1/65  were  not  only  larger  but    mon.  nnmerous 
than  m  the  case  of  1931  and  1932. 

Now  as  to  the  conditions  of  formati.Mi  ..f  the  clavs  i.i  the 
Pnnceton  basin,  the  fact  that  coal  beds  weu  laid  down  in  the 
lertiary  formation  airr>ing  the  clays,  shows  that  there  must 
have  been  considerable  organic  matter  in  the  water  in  which 
the  clay  was  laid  down.  .\o  doubt  much  of  this  organic  matter 
w^s  in  colloidal  form,  and  was  mix«l  with  the  clavey  sediment 
It  may  be  asked  why  the  organic  matter  in  the  clay  is  in  a 
colloidal  condition,  while  that  of  the  coal  is  not.  The  latter 
became  inspissatc-d,  while  that  in  the  clay  may  ne^•er  have  dried 
out  to  this  condition;  or  if  it  did,  prolonged  exposure  to  mois- 
ture fi  enng  along  the  cla>-  beds  may  have  changcxl  it  back  to 
tJie  colloidal  form. 

but  sJn'Tft!^  ''"'""'^,  "'  ^^^'^°"='«°''=  ""ittcr  (2.67%)  was  determined. 
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CRANBROOK,    B.C.,    .\Nrj    VICINITY. 


juming,    an<t 


The  calcareous  silts  in  the  \allc\  of  St.  Man-  river  at  Tran- 
brook,  have  been  referred  to  in  last  year's  report,  and  their 
similarity  to  the  silts  of  the  Columbia  valley  commentetl  on. 
These  materials  were  very  calcareous,  cream 
yielded  a  highly  porous  brick. 

In  the  year  1913  another  yard  was  establishetl  alxjut  2 
miles  west  of  Cranbrook  by  Mr.  Hanson  (Plate V A).  The 
deposit  worketl  here,  lies  not  in  the  main  valley  but  behind  a 
ridge,  and  slightly  abo\e  the  terrace  level  in  the  valley  pro[)er. 
It  seems  to  be  a  separate  basin  or  smal!  lake  deposit,  of  very 
different  character  from  the  valley  silts,  as  it  is  much  more 
plastic  and  of  better  working  quality.  The  clay  it  stratifiwl, 
in  layers  one-half  to  1  inch  thick,  separated  by  thin  lamina?  of 
sand,  and  there  are  only  a  few  inches  of  soil  overlying  it.  A 
thickness  of  5  feet  had  been  exposed  (Plate  V  B).  Like  the 
valley  silts  it  is  calcareous,  but  not  enough  so  to  make  a  cream- 
coloured  product. 

It  is  sufficiently  plastic  to  flow  through  a  tile  die.  The  ch  " 
{Lai\  No.  193.SJ  worked  up  with  20  per  cent  of  water,  and  h^j 
an  average  air  ^lirinkage  of  5-4  per  cent,  and  an  average  tensile 
strength  of  87  pounds  per  square  inch.  Both  we<  -noulded 
and  dry-press  bricklets  were  made  with  satisfacto.,  ults. 
The  wet-moulded  bricklets  bunted  to  a  pink  colour  at  low  cones, 
and  then  red  if  well  bunted,  but  were  not  steel  hard  unless 
fired  to  cone  05,  although  thay  had  a  good  ring  even  at  cone 
010.  The  burning  tests  of  the  wet-moulded  bricklets  are  as 
follows: 

Laboratory  Sample  A'o.  J935. 
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It  will  be  seen  from  these  tests  that  although  the  clay  is 
n.,.t  sufl,cu.ntly  calcareous  to  bum  bulT,  it  nevertheless  shows 
some  of  the  characteristics  of  a  calcareous  clay,  in  i.s  rapid 
shnnkage  and  vitrification  between  cone  05  and  cone  1  It 
should  be  burned  at  o>ne  05  if  possible. 

The  burning  tests  of  the  dry-press  Vicklets  were  as  fol- 
lows: 

Laboratory  Sample  No.  1935. 


The  dr>'-press  bricklets  at  cone  05  were  pink  in  colour 
hne  grained,  and  had  a  good  ring,  but  the  absorption  was  tot! 
high.  At  cone  1  the  shrinkage  was  excessive  and  the  colour  dark 
brow-n  If  dry-press  brick  were  made  of  this  clay  they  would 
probably  have  to  be  bumcti  about  cone  03  for  the  dual  purpose 
of  getting  less  absorption  than  at  cone  05  and  of  avoiding  the 
-•^igh  shrinkage  developed  when  burned  at  cone  1  The  ac 
companying  diagram  Figure  11  shows  in  an  interesting  manner 
the  relative  sizes  of  the  bricks  at  cone  05  and  cone  1. 
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As  to  the  uses  of  this  clay,  it  could  be  .ind  is  manufactured 
into  common  hrick.  It  would,  I  U'lieve  also,  make  drain  tile, 
lends  itself  to  dry  pressing.  Lastly  the  sm(K)ther  portions 
of ^ the  deposit  could,  i  think,  be  moulded  into  earthenware 
sucli  as  flower  (lots.  Mr.  Hanson  showed  me  some  interesting 
and  very  creditable  pieces  of  rustic  ix)tter>-  that  had  been  mod- 
elled by  hand  from  the  material  in  his  clay  pit.  .At  the  time 
of  my  visit  the  product  consisted  wholly  of  common  brick. 
The  plant  was  equipped  with  pug  mill,  rolls,  and  side-cut  stilT- 
mud  niachiiu-.  Urymg  was  done  on  pallet  racks,  and  burning 
in  scove  kilns. 

Along  the  railway  track  at  Wycklifle  station  (Plate  VI  A) 
6  miles  northwest  of  Cranbrook,  there  is  a  strong  outcrop  of 
Pre-Cambrian  metargillite.  The  material  is  a  very  hard  schis- 
tose rock,  which  in  some  beds  contains  considerably  more  quartz 
than  in  others.  A  tunnel  has  been  driven  nkmg  one  of  the  less 
quartzose  bed.-,  and  at  this  point  a  sample  for  testing  was  taken. 
The  material  is  r.ot  at  all  promising  looking,  and  the  only  reason 
it  was  tested  was  because  it  was  said  to  have  been  used  for  making 
brick,  to  line  the  smelter  at  Marysville,  B.C.  Even  when  tnuly 
ground,  the  material  (Lab.  No.  1941)  had  no  plasticity  so  that 
it  could  not  be  wet-moulded.  Some  of  it  was  then  ground  up 
very  fine,  moistened  slightly  with  water  and  dry-pressed.  These 
tests  yielded  the  following  results ; 

Cone  010.  No  ring  to  brick,  body  soft,  colour  red,  ab- 
sor,-+ion  12 '58  per  cent. 

Cone  O.S.     Little  ring,  absorption  12-28  per  cent. 

Cone  1.  Fire  shrinkage  1  per  cent,  bricklet  barely  steel 
hard,  absorption  9  per  cent. 

The  material  is  not  recommended  for  brick  manufacture,  for 
it  can  barely  be  moulded  even  by  the  dry-press  process,  and  eve:; 
then  has  to  Ix;  very  finely  ground. 

In  looking  for  good  clays  in  this  region,  Mr.  S.  J.  Scho- 
field  of  the  Getjlogical  Survey,  pointed  out  to  the  writer  a  bed 
of  dark  grey  clay  located  along  the  north  bank  of  St.  Mary  river, 
about  4  miles  alxjve  the  St.  Eugene  mission.  The  bed  out- 
crops at  the  base  of  a  high  bank,  and  has  a  thickness  of  about 
5  feet.     As  the  overburden  is  considerable  it  could  not  be  worked 
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ThT  ,  't.      ^''''■"*^«^  '>f  a  larpc  qn.ntity  of  the  materi  tl 

There  would,  however,  be  enough  to  sup.lv  a  .mall  p<nter    "^ e 
■dea  be.ng  that  the  rnaterial  might  be  use.l  for  earthnn  ar^  ' 

^t  Ind  ttk  2T  '     '"•  f'^'^""^^  '^  "^"»^*"-'  -"-h  very  fine 
gnt  and  took  29  f,er  cent  of  water  for  mixing.     It  had  an  iver  ,^. 
tensile  strength  when  airdrie<l  of  57  pound.  -Kr  .u        i  ,;'  /  an, 
an  a,r  shnnkagc  of  4  •  2  per  cent.     It  burns  to  a  p  nk  JI  ;  " 
fioc-s  not  iKTonie  steel  lian  1  until  cone  1      Th^  f,r     l      i 
high  up  to  cone  05,  and  while  tl^birpS    n>S::':*;:' i;'" 
often  so  m  common  earthenware  n,ade'from    o        •,    ■   "  Th! 
;.l^^uld  probably  be  in.p.oved  by  washing,  so  a^.i^mov!. 

The  following  are  the  fire  tests  on  the  bricklets: 


Laboratory  Sample  .\„.  ,0,6  -Wet-moulded  hrickUts. 


Cone 


I'ire  shrink.im' 


.\I)S..I 


UKI 

OS 

1 

3 


II 
1, 5 


-'/•6(l 

-'.^■00 

S-.M) 

00(1 


r 


Cone 


Laboratnry  SampL-  X„.  10  I6-Pry.prc.s  bruli.,,. 


Fire  shrinkage 

I  ■ 


"10  Soft,  nu  rin.^  when  struck 

"S  Fairly  har.l 

1  No>  steel  haul 


Absorption       i       Colour. 


26-88 
16-82 


pink 


drv-';:rj'rHU;r"'  ^"'"^ '° ""-''  -"^'-^  ■'->■ 


37 


CRESTON,  B.C. 

tioat  river,  a  tributary  of  Kootenay  river,  joins  the  latter 
near  Creston.  and  the  Catuulian  Pacific  railway  follows  the  narrow 
valley  of  this  stream  from  (loatfell  to  Crestou.  Along  the  line 
of  th(  railway  tlure  are  in  this  distance  .i  number  of  clay  cuts, 
which  ha\e  K'ven  considerable  trr)uble  by  sliding.  Thes*'  cuts, 
which  are  mostly  of  silty,  laminated  clay,  are  esix-cially  numerous 
between  Kitch  'ncr  and  Krickson.  Some  of  the  cuts  show  stony 
or  Uiulder  clay,  ami  in  Jkm'  there  may  l)e  lenses  ol  the  l.iminatc<l 
clays.  All  of  these  lamin.itetl  clays  are  very  silty  and  s<jmewliat 
calcareous. 

The  de[H)sits  are  not  in  all  cases  large  enough  to  I.  J  worked, 
nor  where  they  outcrop  along  the  railway  track,  it  might  not  in 
all  cases  be  practicable  to  work  them.  They  represent,  however, 
a  common  type  of  clay  in  t..i3  region,  and  since  they  are  best 
exix)sed  along  the  railw.iy.  our  samples  were  taken  from  these 
points. 

A  sample  (Lab.  No.  19.?0)  was  taken  from  along  the  rail- 
way about  one  mile  northeast  of  Canyon  station.  It  is  a  fine- 
graineil  silty  material  of  fair  plasticity,  but  at  the  s.itne  time 
e.vhibits  the  resistance  to  jiressure,  so  characteristic  of  silty  clays. 
It  workcil  up  with  23-8  per  cent  of  water,  had  an  average  air 
shrinkiige  of  31  per  cent,  and  an  average  tensile  strength  of  IS 
pounds  per  square  inch.  (>n  account  of  its  silty  character  the 
clay  did  not  give  results  when  moulded  dry-press,  but  it  did  lend 
itself  to  the  plastic  method  of  working,  and  the  test  bricklets 
were  formed  in  this  manner.  They  burned  to  a  pink  colour, 
but  did  not  becom.-  steel  hard  until  cone  1,  and  in  fact  did  not 
give  a  brick  with  real  g(Hxl  ring  unless  burned  to  cotie  05. 

The  other  details  of  the  burning  tests  are  as  follows: 

Laboratory  Sample  A'o.  193U. 
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It  will  l)c  "d'cti  from  iIk'^i'  lists  lliat  'li<-  clay  <li>o  i\<>i  l»e- 
lome  very  dt-iisi'  until  alxivc  cone  05,  an<l  that  the  ^,Toat  liecreast 
in  al)sori)tii)n  at  rone  1  i,-,  acconipaiiit-d  h>  a  ^t^o^^;  increaM?  in 
shrinkage  (Figure  12). 

The  clay  is  not  plastic  enoi,  .h  to  liow  tiirouRh  a  <lie,  .md 
the  only  use  suggeste*!  is  for  making  connnon  brick  by  the  soft- 
iniid  procetis. 

The  best  <  lay  bank  ex|x>srd  along  the  railway  track  in 
the  stretch  w<  iiionedisin  the  large  cut  at  (loat  canyon  (Plate 
V'l  B).  It  is  a  tyi)ical  silty  cla\-,  which  bakes  to  a  hard  mass  in 
dry  weather,  ami  runs  e.isily  in  wi't  weather.  The  cla\-  (l.ab. 
No.  1924)  is  of  greyish-yellow  colour,  somewhat  calcaretjus,  and 
of  fair  plasticity,  but  not  enough  to  flow  through  a  tile  die.  I 
requiretl  .^O-H  per  cent  of  water  to  work  ihe  clay  up  to  a  plastii 
mass,  which  had  an  average  air  shrinkage  of  4-9  per  cent.  The 
average  tensile  strength  wluri  air  dried  was  45  pounils  per  square 
inch.  The  cla\'  like  many  oilier  silty  ones  swelk-il  slighth'  at 
cone  OlO,  anil  it-  fire  slirinlcige  was  practically  zero  up  to  cone 
05.  By  cone  1  the  shrinkage  had  increasetl  to  lO-.i  per  cent. 
The  absorpt'  m  was  high  in  e\ery  case  e.scept  cone  1,  and  ran 
as  follows--cone  010,  25-80  per  cent:  cone  05,  24-00  per  cent; 
i-one  1,  0  per  cent.  This  peculiar  behaviour  is  due  in  part  toils 
.-.illy  iiat  ".  and  in  pari  to  its  lime  carl'ouale  contents.  The 
clay  bun.      'ink,  but  is  not  steel  hard  u-  til  fired  alxivc  cone  1)5. 

it  is  at  best  only  a  common  brick  clay. 

Along  the  road  fron  Creston  to  (loat  canyon,  and  opposite 
the  site  of  Lisk  and  Slater's  old  saw  mill,  there  is  a  long  outcrop 
of  reddish  brown  clay,  with  \ery  little  stony  m.iterial.  The 
deposit,  as  nearly  as  could  be  detirniined  without  Iniring,  is  prob- 
ably 15  or  20  feel  thick.  There  is  nK)m  here  for  a  '  rick  plant, 
and  the  locality  is  about  1000  feet  by  an  air  line  from  the  rail- 
way.    Similar  clay  outcrops  at  other  points  near  by. 

1  his  material  (l.ab.  NO.  \92i.)>  is  quite  different  in  Us  nature 
from  that  in  the  r.ii'.way  cuts  nunlioned  abo\ e,  being  less  sanih 
to  the  feel  and  denser,  but  likr  the  others  is  somewhat  calcar- 
eous. It  took  loasiderable  water  to  work  it  up,  viz.,  35  per  cent, 
but  yielded  a  mass  lh.it  was  suIIm  iently  plastic  to  liow  through 
a  tile  die.     The  average  air  shrinkage  was  7  per  cent,  and  the 
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avcraKO  ,r„silr  .,nn«,h  «Ium,  air-,|ru.|,  -X)  ,v.n,„i>  ,„.r  s.,,...n- 
mch.      rh,s  was  alm„s,  ,|,.ul,l..  fl,,,,  .,,  ,1,..  Co  „  (any.,,,  dav 
Ihc  da>   ln.nu,l  t„  a  n.l  o.lour,  a.ul  tlu-  l.rirklH.  ha.l  a  k.kkI 
ring  cv..,,  at  io.u-  ()1(».     The  fire  tests  wer..  as  U^l.-w  : 

Laboratory  Sample  So.  IVJO. 


Cone 

i      Kin 

! 

1 

1 

slirin 

I  ■ 

Icagc 

Absorptiiin 

r  ■ 
( 

26. 40 

.'J -50 
I6-S7 

<'"lipiir 

010 
05 

I 

U 
15 
17 

Kii!<or 

salmon 

rr.l 

The  curves  arc  j,'iven  in  FiKuro  12. 

The  day  .•oul.l  lu-  us«l  f„r  o„nmon  brick  as  it  is  „[  istic 
enough  to  work.     It   I.un.s  hard  at  a  low  heat,  an.l  th'   onlv 
ol.Kr„„„    ,„   „    i,   ,he   M.nuwhal   high   ahsor[.tioM.     H.-uever 
th,  latter  IS  n„t  neressarily  an  indication  .,f  low  .Inrahilitx       Tin' 
day  could,  moreover,  he  utili«.l  i„  ,„akinK  drain  tile,  provi.hd 
these  dul  not  ha^•e  to  l,e  xitriticrl.   1,„,   if  thev  were  bunu-d  to 
rone   1,  the  absorption  would  not  be  .  xcessive.     Kven  thoueh 
the  absorptum  ..f  the   brick  m..de  Iron,  this  da>-  is  s„mewhat 
high    the  clay  ,s  better  than  several  others  wiiiel,  are  xmd  for 
bnck  .n  southern  British  Columbia.     If  the  project  of  lowering 
th.   level  of  Kootena>-  lake  is  carried  out,  so  as  to  unwater  the 
He  ta    ands  south  of  Kootenay   Ending,  the  drain  tile  which 
could  be  made    ro„,  th,s  day  should  f.rovc-  of  value  for  draining 
these   reclamud    lands.  ^ 

.Mong  the   l-.rickson    roa.l,  ab..ut  2{    ,niles  from    Creston, 
h.s  s.m.e  knul  of  day  ..gain  .Kcurs.  and  here  is  n..t  far  fro.n 
the  railway  tr.ick. 

FORT   G(;OR(.(,,    H.C. 

During  the  sununer  ..f  IQl,^  th.'  writer  was  .hown  two 
s^unples  of  grey.sh  white  da>-  which  were  said  to  have  come 
trom   Cscon...   Porr..ge.    M)  m.iks   above   F.>rt   Ceorg.-.     (>„e  of 
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thr  rl.iy->  i--  ipiiif  >,iii(l\  \vliil«  tlu'  utlu-i  i^  »mtM>thtr  .iinl  «(iii- 
taitis  iinK  line  s,knd.  1  hi'  sni<x»ilur  aii'l  iimrr  pl.istir  of  ihi- 
two  ('l.i\  ^  i>  said  to  form  i  lower  1h-iI,  and  the  more  s.iti(ly  material 
an  upper  \hi\,  the  whole  \mu:,  desirilied  as  f)verlaiii  by  river 
gravel  rontaining  peMtles  of  (piartzite. 

Only  •?mall  sampU's  of  each  were  axailaiile.  mi  Imt  lew  tests 
could  he  made  on  thiTn,  and  tlie-e  are  (^iven  helow.  No.  1053 
is  known  a^  the  plastir  (ia\  .  aiul  l'),S4  ..-.  tiu'  sand\  ( ia\'.  The 
latter  is  d(  (  :  h'tliy  K^itty  to  the  feel  and  even  in  .ippeararice 
(wheji  dr\  ),  itut  nevertheless  its  plasticity  is  ^txxl. 

The  liurninn  tests  are  ^iven  Iwlow .  It  is  (|uite  i)ossi!)le 
thai  'le  mon-  f)lastic  elay  may  lie  of  fair  refractoriness,  luit  the 
otn<r  on  account  of  its  sim<liness  would  not  stanii  as  much  heat. 
Both  are  nearly  -teol  h.ird  at  ctnie  07.  The  air  shrink.iKe  of 
simple  Nc  1953  was  b  per  cent.  The  burning  tests  were  as 
follows: 


Lahitrtilnry  Sample  So.  I0.<.1. 


<  one 

1  ill 

< 

Ki' 

\1 

^orpuoii 

(.'i)linir 

07 

1 

li 

17  to          ! 

irc.iiii 

I 

3 

1.^    10 

buff 

,! 

i 

l.v,^ 

buff 

.S 

5 

10-. '0 

<) 

f>0 

s-o 

butt 

Tlie   air   slirinkaKc   ot    .sample    No.    1954    was     t    per   cent. 
The  liuniin^  tests  wire  as  follows; 


Conu 


Luhoratory  .Sample  So.  1954. 

I  in-  >lirinkaui'  \bsiirption  Colour 


07                1 

1 

1 

1 

.\ 

15 

h 

y.-, 

*)                             ! 

2-S 

ltd 

crp.im 

1400 

'           buff 

l.^-.^ 

1          buff 

11(1 

1 

O-.i 

bua 
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Nothing  can  be  said  regarding  the  extent  of  this  deposit ; 
but  it  is  worth  looking  int(x  In  its  present  location,  there  seems 
no  immediate  local  use  for  the  product,  but  if  made  into  fire- 
brick or  face  brick,  these  could  be  shipped  into  IVince  Rupert 
or  Vancouver. 

COLEMAN,    ALBERTA. 

Iti  last  year's  report  reference  was  made  to  the  black  Benton 
shale  tjccurring  west  of  Coleman,  in  the  SW.  i,  sec.  7,  tp.  8, 
range  4,  VV.  5th  mer.  This  is  a  black  shale,  which  dips  into  the 
hill,  and  is  exposed  for  about  .30  feet  up  the  face  of  it,  alwve 
which  there  is  gravelly  overburden  about  30  feet  thick  (Plate 

The  shale  tfstetl  last  year  represented  fresh  material  taken 
from  a  tunnel  on  the  quarter  .section  mentioned,  and  while  it 
was  found  to  be  possible  to  make  dry-press  brick  from  it,  the 
use  of  this  material  was  not  encouraged.  This  year  some  further 
tests  have  been  made  in  order  to  do  these  shales  full  justice, 
and  because  the  request  was  made  that  we  mix  thii  material 
with  some  other  clays  found  in  the  vicinity. 

Since  weathering  often  improxes  a  shale,  tests  were  nuifie  on 
a  sample  of  the  black  shale,  which  l-,.id  been  lying  at  the  mouth 
of  the  assessment  tunnel  for  alwut  a  year.  This  material 
(Lab.  No.  1940)  was  as  black  and  c.irbonaceous  as  the  fresh 
rock,  and  had  very  little  plasticity  even  when  ground  fine. 
Indeed,  it  is  practically  no  better  than  the  fresh  shale,  and  could 
not  be  worked  up  in  the  plastic  form. 

The  wet  moulding  ha\  ing  failed,  it  was  then  triwl  dry-press. 
The  clay  can  Ik-  so  moukled  if  it  contains  enough  moisture. 
It  bums  to  a  red  brick.  The  test  bricklets  were  fired  at  dif- 
ferent cones  as  follows: 

Cone  010,  bricklet  granular,  no  ring,  but  held  together. 
Absorption  12-.32  jx-r  cent,  which  is  not  high. 

Cone  05,  ring  poor,  absorption  12-2.3  per  cent. 

Cone  1,  good  ring,  bricklets  steel  hard,  absorption  10- 72. 

It  is  ix)ssible  to  make  a  red  dry-press  bri<k  from  this  shale, 
if  care  is  used,  but  I  cannot  regard  the  attempt  as  hoiK-ful. 
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The  material  is  of  exfcssivo  leanness,  low  lohcrciicc.  and  must 
be  fired  slowly  and  carefully  on  account  of  the  carbonaceous 
matter  which  it  contains. 

A  second  sample  tested  was  a  shale  from  near  this  s;ime 
locality  (Lab.  No.  1922)  (No.  2  of  Bradley).  This  hail  iiractir- 
ally  no  plasticity  and  dry-press  bricklets  could  be  made  of  it 
only  with  difficulty.  I  do  not  see  much  advantage  in  using 
this,  material. 

A  third  sample,  Lab.  No.  1926  (No.  3  of  Bradley),  was 
obtained  from  near  the  water-fall,  upstream  from  the  assess- 
ment tunnel.  This  was  a  clay  of  very  different  character  from 
the  shale.  It  is  a  slightly  calcareous  material  of  low  plasticity, 
which  required  22  per  cent  of  water  to  mix  it.  The  axeragc 
air  shrinkage  was  4-3  per  cent,  and  the  average  tensile  strength 
not  over  20  poimds  per  square  inch.  For  this  reason  the  air- 
dried  bricklets  are  not  ver>-  strong. 

The  clay  bums  to  a  reddish  body,  which  is  nearly  steel 
hard  at  cone  010,  and  completely  so  at  cone  05.  The  bricklets 
showed  small   fused  spots  and  a  tendency  to  crack  slightly. 

The  burning  tests  on  the  wet-moulded  bricklets  were  as 
follows : 

Labonitory  Sample  No.  If)20. 


Cone 

Firo  shrinkage 

.\bsorption                  Colour 

1 

1 

010 
05 

1 

OS 
10 
1-4 

1 
18 '20           1     pink 
15-12               il.irk  pink 
14 'T,'            1     (l.irk  pink 

The  absorption  at  t-onc  O.S  is  not  excessive  and  the  firo 
shrinkage  is  low;  but  I  question  whether  the  clay  could  be  used 
for  anything  but  common  brick.  Better  results  would  be  ob- 
tained if  the  clay  were  dry  presstxl. 

Finally  a  mixture  (Lab.  No.  1949)  was  made  u[)  c»>nsisting 
of  equal  parts  of  1926  and  1940.  This  gave  better  results  than 
any  of  the  three  materials  used  alone.     It  vorked  up  to  a  mass 
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of  fair  plasticity  witli  14  per  (ont  of  water,  which  is  not  exces- 
sive. The  average  air  shrinkage  was  low,  being  4  jx-r  cent, 
and  the  average  tensile  strength  when  air  dried  was  25  poundJ 
per  square  inch.  This  mixture  could  be  cither  wet-moulded 
or  dry-pressed,  and  each  was  tried. 

The  wet-moulded  bricklcts  burned  to  a  light  red,  b-*  not 
as  deep  a  colour  as   1940  alone.     The  burning  test  ,     as 

below: 

Laboratory  Rumple  No.  1949. 


Cone 

Fire  shrinkage 

7c 

Absorption 

'0 

010 
05 

1 

0-5 
10 
10 

15  00 
14   10 
1112 

A  dry-press  bricklet  burned  at  cone  1  showed  9  (x-r  cent 
absorption. 

This  mixture  could  Ijc  used  for  common  or  prcssctl  brick, 
but  probably  nothing  else. 

Since  the  Benton  shales  form  a  ratlur  strong  lx;lt  striking 
approximately  north-south,  it  is  possible  that  the  shales  in  some 
other  part  of  the  belt  might  be  of  more  desirable  quality  than 
those  whose  tests  were  given  above. 


PASSBURG,    ALBERT.\. 


In  a  previous  report  on  the  shale 
provinces,'  attentioji  was  called  to  a 
interstratified  with  sandstones,  which 
Canadian  Pacific  railway  between  I 
most  of  which  were  red  burning,  but 
size.  These  were  classed  at  the  time 
later  determinations  by  members  of  th 
them  as  Upper  Cretaceous. 


deposits  of  the  western 
number  of  shale  beds, 
outcropped  along  the 
undbreck  and  Burmis, 
not  in  deposits  of  large 
as  Edmonton,  although 
e  Survey  seem  to  place 


'Ries  and  Keele,  Can.  Geol.  Surv.,  Mem.  24,  p.  95. 
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In  the  season  of  191, ^  more  or  less  <iiiiet  prospecting  li.is 
been  done  in  tlie  region  east  of  the  ("rowsnest  pass.  This  was 
occasioned  partK'  \>y  tlie  rejxirted  discovery  of  liiKJi-grade  clays 
on  the  South  I'ork  and  prohaliiy  also  i)y  iiiqiiiriis  received  from 
some  of  the  clayworking  estaliiishnienis  near  Calgary. 

Among  the  deposits  th.il  ha\e  been  prosjiected  is  one  located 
n  "asshurg,  in  sec.  11.  tp.  7,  range  .i,  W.  5th  mer.  The 
dami  which  is  controlled  by  J.  Kerr,  of  I'assliurg,  ,ind  ollurs, 
is  about  200  feet  from  the  Oldina  river,  about  one-half  mile 
south  of  the  Canadian  Pacific  Railw  y  track,  and  2  miles  west 
of  Burmis  station.  The  deposit  is  coxcrol  somewhat  by  thi 
river  terrace  deposits,  but  the  beds  which  are  somewhat  folded 
are  of  Blairniore  (Dakota  ?)  age,  according  to  Leach's  map  of 
1912. 

Si.\  samples  were  sup|)lie<l  from  ditfereni  beds  i)v  Mr 
Kerr  as  follows: 

Lab.  sample  19,56,  Kerr's  No.  4,  said  to  represent  a  5-fooi 
bed,  the  highest  of  the  section. 

Lab.  sample  19,59,  Kerr's  No.  .5,  from  a  4-fool  bed. 

Lab.  sample  1921,  Kerr's  No.  I,  from  a  4-f(K)l  bed. 

Lab.  sample  1920,  from  8-f(K)t  be<l  aboi '  -ame  level  as  1921. 

Lab.  sample  19,58.  Kerr's  No.  5,  said  to  be  4  feet  thick, 
and  tc  lie  20  feet  below  1921. 

1-ab.  sample  1937,  Kerr's  No.  6,  s.iid  to  lie  \5  feet  below 
No.  5,  and  to  be  10  to  12  feet  thi(  k. 

The  deposit  was  more  extensively  opened  up  altir  the 
writer's  visit  to  the  region,  antl  four  of  the  samples  wen:  sent 
in  later. 

The  following  are  the  laborator\-  tests  made  on  tin:  samples, 
ami  conclusions  drawn  from  them. 

One  sample  (Lab.  No.  19,56)  was  .i  soft  grey  shale,  th.it 
works  up  well  to  a  plastic  mass  and  could  be  made  to  How 
through  an  annular  tlie.  The  average  air  shrinkage  was  8-7 
per  cent,  which  was  a  little  high.  It  bums  to  .i  rwl  colour,  and 
is  thoroughly  vitrified  at  cone  1,  in  fact  the  i)ricklets  defortned 
under  the  weight  of  a  few  courses  of  test  bricklets  resting  on 
them.  Fired  at  several  cones  the  following  results  were  ob- 
tained : 
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Laboratory  Sample  So.  IOJ». 


("ono 


Kiri'  shrinkage 


.Misorpiiiin 


(11(1 

(15 

I 


I 


1(1  (HI 
7   1.? 


Vhv  slialf  shows  a  low  tire  >hriiik-a.u;i',  and  tin-  hriiklcts 
had  a  Kixxl  ring  own  wlioii  liKnud  only  to  cone  010.  It  will 
not  stand  biinu.ig  above  coir-  1,  or  cxcn  that  high,  hut  at  cone 
03  should  give  a  go<Ki  dense  !)rici<.  The  absorption  is  not  high 
eveii  at  the  lowest  cone  at  wli'h  it  was  tested.  The  material 
would  probably  make  a  vifril'icl  imxhict  at  a  low  cone.  Figure 
1.5  gives  tlie  graph  of  the  burning  te^ts. 

A  setx>nd  sample  ([.ah.  No.  ]<)M))  was  a  silty  clay  shale, 
which,  howe\er,  has  ;,;oo(l  plasticit>  .  ,ind  worked  up  well  to  a 
plastic  mass  whosi-  air  shrink.i(;e  w.i^  7  per  cent.  The  sliale 
burned  pink  at  cone  010,  red  at  cone  05,  and  brown  at  cone  1. 
It  became  steel  hard  <it  cone  05,  but  the  bricklcts  had  a  goo'l 
ring  even  at  cone  010.  The  clay  was  vitrified  and  even  some- 
what softened  at  cone  1.      It  fused  alxjut  cone  ,V 

Below  are  the  burning  tests: 

Laboratory  Sample  A'u.  IV39. 


(.'(.lit- 


1  irt'  .■^lirink.ini' 


.\iiM>r|)tioii 


UK) 

OS 

1 

3 


0 

lt< 
.SO 
I'u-ol 


1100 
8-50 
1-59 


From  the  tests  tni  the  wet-mriulded  bricklcts  the  clay 
gives  evidence  of  making  a  a  itrifietl  ware  at  a  low  cone.  The 
graphs  of  the  wet-moulded  tests  are  shown  in  Figure  14. 
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Dry-press  brie  klcts  hiirmd  at  conf  010  wiic  too  soft,  Imt 
those  fired  at  ctmr  05  had  a  k<mk1  rin;^'  and  10- S8  p.r  cent  ah- 
sorption. 
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Temperditures  expressed  in  cones 


Kigure  \i.     Shrinkage  and  ab-iorpi  i(in  rur\rs  ,A  slialr,  l.il.or.iK.rv  Saniule 

A  third  sample  (Lab.  No.  1921)  was  a  light  isTcv  shale, 
which  when  groutitl  up  and  mixed  with  water  gave  a  body  of 
excellent  plasticit\-  whose  average  air  shrinkage   was  6  6   per 
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cent,  and  average  tensile  strength  when  air-clrieii  was  30  pounds 
IMT    scpiiire    in(-h.     Xo   ditticulty    was   experienrinl    in    forming 


OiO  05  I 

Temperatures  expressed  in  cones 

1-igurc  14     .Sliriiika^;o  ami  .ilisorpi  ion  curves  of  shale,  lalioralory  Sample 
No.   I'W),  I'assburg,  Alberta. 

wet-moulded  brirklets  of  the  rlay,  nor  in  making  it  flow  through 
an  annular  die.  The  brirklets  had  a  g(MHl  ring  even  at  as  low 
a  cone  as  010. 
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The  burning  tests  were  as  follows: 

Laboratory  Sample  No.  IV21. 


C"one 

Fire  <«hrinkagc 

(■■ 

Absorption 

Colour 

IIIU 
OS 

1 

3 

1-6 
4-2 
5-4 
Fused 

11 '4b 
&I8 
200 

salmon 
red 
dark  red 

it  would 
The  firi> 


The  shale  softened  somewhat  even  at  cone  1,  and 
hardly  l)e  safe  to  bum  it  as  high  as  this,  if  usetl  alone, 
shrinkage  is  not  high,  and  neither  is  the  absorption. 

Figure  15  shows  graphically  the  burning  tests. 

The  clay  could  probably  be  moulded  dry-press. 

Several  possible  uses  suggest  themselves.  The  shaU^ 
could  be  employed  for  making  red  brick,  ar  i  possiLI;,  vitrified 
brick.  It  could  also  be  moulded  and  bume<!  at  a  low  heat  for 
drain  tile.  If  the  shale  will  take  a  .salt  gla'e  it  ■  i  .  uld  be  tried 
for  s<'wer-pipe.  Fireproofing  is  another  prfxluci  that  I  believe 
could  be  made  from  this  shale. 

A  fourth  sample  (Lab.  No.  1920)  is  also  a  light  grey  shale 
of  good  plasticity,  which  worked  uj)  readily  with  21  per  cent 
of  water.  The  average  air  shrinkage  was  6-6  per  cent,  and  the 
average  tensile  strength  wiien  air  dried  was  2.S  fjounds  per  square 
inch.  It  had  enough  plasticity  to  How  throug;.  a  tile  die.  The 
shale  bums  to  a  red  colour,  which  increases  in  depth  with  the 
intensity  of  the  firing.  The  bricklets  are  steel  hard  at  cone  O.S, 
and  practically  vitrified  at  cone  1.  The  burning  tests  were 
as  follows: 

Laboratory  Hample  No.  1920. 


Cone 

Fire  shrinkage 

Absorption 

010 
05 

1 
3 

10 

2-7 
4-7 
fused 

9. 02 
7-75 
2-30 

1 
j 


30 


OiO  05 

Temper'itures  expressed  in  cones 

Figure  15.     Shrinkage  and  absorption  lurvcs  of  shale,  Laboratory  Sample 
No.  1921,  Passburg,  .Mberia. 
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Tlicsc  tests  are  shown  graphically  in  Figiirt-  16. 
The  shale  would  probably  work  for  paving  brick,  as  well 
as  buikliiig  brick. 
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010  05  I 

Temperatures  expressed  in  cones 

Figure  16,     Shrinkage  and  absorption  ciirves  of  sliaU ,  I.alM.ratorv  SamiiU 
No.  l').>(),  I'assburg,  Albtrta. 
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A  fifth  sample  (l^ih.  No.  1938)  is  anothi-r  shale  of  kcxkI 
plasticity,  whos«-  air  shrinkaKe  was  85  jht  rent.  The  shale 
burns  to  a  brownish  rwl  eoloiir  and  is  steel  hard  at  cone  05. 
The  burning  ti-sts  were  as  follows: 


Laboratory  Sample  No.  1938. 

Cone 

Fire  shrinkage 

Absurpliun 

t  ' 

010 

05 

1 

3 

7 

10 
1-7 
3-6 
50 
nearly  visrous 

1 1  -)!< 
')  24 
4   16 
3  40 

Figure  17  shows  the  alnne  graphically. 

This  is  one  of  the  most  refractory  of  the  Passburg  shales 
teste<l,  and  in  this  respect  resembles  the  next  one.  The  brick- 
lets  had  a  good  ring  and  cx)lour  i  ven  at  cone  010. 

The  dry-press  bricklets  at  cone  010  showed  12-58  [)er  cent 
absorption,  and  2-6  per  cent  fire  shrinkage.  They  were  a 
little  soft  for  use.  Those  burned  at  cone  05  were  nearly  steel 
hanl.  with  11  07  per  cent  absorption. 

A  sixth  sample  (Lab.  No.  1'>,?7)  is  of  a  clay  shale  which 
andy  and  of  low  plasticity.  It  does  not  work  as  well  as 
•36  for  example,  and  yet  no  trouble  was  exfKTienccxl  in  wet- 
.iioulding  it.  nor  in  forming  it  into  dry-press  bricklets.  The 
average  air  shrinkage  of  the  wet-mouldfl  shale  was  7  per  cent. 
It  bums  to  i.  red  body,  v  hich  is  steel  hard  at  cone  05.  The 
absorption  is  moderate,  and  the  fire  siirinkage  is  low  up  to  cone 
05.  These  facts  wer,>  lM)mc  out  by  the  following  ti'sts  of  the 
wet-moulded    bri.-klets: 
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010  05  I  3 

Temperatures  expressed  in  cones 

Figure  17.     Shrinkage  and  absorption  curves  of  shale,  Laboratory  Sample 
No.   iy.?8,   I'assburu,  Alberta. 
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Laboratory  Sample  A'o.  I<JJT. 


— 



-T 



("Dm- 

1 

1 

V 

•■  shrinkaijr 

% 

Ali«<)ri>tion 
7c 

OIU 

as 

\ 

2i> 

I.S   '*t 

1 

()  (1 

2«,< 

3 

HO 

1   SO 

7 

viscous 

'Ihf  dry-pri's8  brickkt^  wtn  i(«,  si.fi  for  usi-  al  coiius  010 
and  eviti  05.  but  at  lonc  1.  they  win-  h.ml.  with  a  fire  sliriuk- 
age  of  7-6  [ttr  cent  and  an  absf)rptioii  of  .?  .^  per  rent. 

Comments  on  Passburi>  Shales. 

The  tests  made  on  the  shales  from  PassburR  are  interesting. 
They  are  all  plastic.  Foir  of  them  stjften  at  .i  conipanitiveh 
low  cone,  while  the  other  tw<.  stand  a  nuirh  hijjhcr  heal.  It 
seems  that  the  best  plan  to  adopt  would  Ix'  to  make  a  mi.xture 
of  the  two  classes,  as  the  >hales  of  higher  heat  r.sistanre  would 
serve  to  hold  the  mixture  up  in  burning. 

I  believe  that  the  siiales  contain  gtHxi  possibilities.  .Most 
of  the  shales  are  sufficiently  plastic  to  flow  through  a  die.  riie> 
bum  to  a  good  red  dense  l«xly,  with  low  shrinkage  and  low 
absorption.  Those  of  lower  fusii)ilit\  could  be  used  for  common 
or  pressed  brick,  drain  tile,  or,  I  believe,  lor  fircproofing.  A 
mixture  of  the  two  clas,ses  of  material  could  probably  1m  use<| 
for  paving  brick,  and  possibly  sewer-pi  x-.  In  the  latter  case, 
the  more  refractory  of  the  shales  should  form  iwo-tliirds  of  the 
mixture. 

SOL  TH    FORK,    .M.HIIRTA. 

In  the  report  covering  the  field  se-ason  of  1M12,  a  i.uinbrr 
of  tests  were  given  of  some  <la\s  obtained  by  Mr.  J.  I).  Mac- 
kenzie of  the  Geological  Survey,  from  near  Jacks<jn  (reek,  .i 
branch  of  the  South  Fork  river,  in  the  NE  }  sec.  2.^,  tj).  6. 
rangt  3,  VV.  5th  mer.     These   days   according   to  Macken,ii», 
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lie  in  the  Benton,  and  are  folded  into  an  overthrown  syncline. 
the  underlyinR  volcanics  IninR  well  exposed  (F'iate  VIM  A) 
Ixjth  up  and  down  stream  from  the  shales.  The  clay  o<curs  in 
I)C(ls  from  4  to  8  feet  thick,  interbedded  with  dark  carlxmaceous 
hhales.  The  shales  show  eonsiderahle  disturbance,  as  a  result 
of  which  the  clay  lx?ds  pinch  and  swell.  A  small  stream  cuts 
across  the  strike  of  syncline,  and  it  is  on  the  sides  of  the  small 
valley  made  by  it  that  the  pr()s[)ecting  for  clay  has  been  done. 
Owing  to  a  heavy  covering  of  stream  gravel  wh'ch  appears 
first  on  one  and  then  the  other  side  of  the  gulch,  exploration 
for  the  clay  has  Ijcen  rendcretl  somewhat  difficult. 

Following  up  this  small  tributary  valley,  one  conies  first 
to  the  volcanics  which  form  the  lower  limb  of  the  syncline 
(Plate  VIII  A).  These  are  very  gritty  and  of  no  value  for  the 
manufacture  of  clay  product.  At  one  point  a  stream  of  spring 
water  has  trickled  down  over  the  volcanic  ro.:k,  and  decomix)sed 
it.  so  that  a  thi:i  layer  of  clayey  materia!  can  be  scrape<l  off, 
but  there  is  not  enough  of  it  to  be  of  any  value. 

Following  up  the  valley  a  few  hundretl  yards,  tl,  west 
side  is  gravel  covered,  while  the  east  side  is  uncovered.  Here, 
three  openings  have  been  made  on  the  hillside.  The  lower 
opening  is  near  the  stream  level,  and  shows  the  greyish  clay, 
with  a  hanging-wall  of  dark  shale.  The  material  (Plate  VIII  15) 
appears  to  be  slightly  faulted.  A  second  openirg  lies  atxiut 
50  feet  up  the  hill  side  and  west  of  south  from  thv^  lower  pit. 
A  third  opening  has  been  made  at  alx)ut  the  same  level  as  the 
second,  but  north  of  cast  from  the  first  or  lower  one.  The  l)e<l 
exposed  in  the  second  opening  apfiears  to  dip  towards  the  first 
and  the  two  may  belong  to  the  same  Ix-d.  In  lx)th  the  se«in<l 
and  third  openings  there  is  a  hanging-wall  of  dark  shale,  and  in 
the  third  opening  the  foot-wall  is  also  seen,  showing  a  thickness 
of  not  over  8  feet,  with  the  beds  dipping  northwest. 

The  western  or  second  pit  is  represented  by  Lab.  No.  1025 
and  the  third  pit  by  Lab.  No.  1929.  In  each  case  the  samples 
were  taken  by  sectioning  across  :he  bed  of  clay.  The  clay  in 
the  second  pit  had  some  scattenxl  nixJules  of  lime  carlwiiate. 

A  few  hundred  feet  farther  up  the  stream,  the  shales  form 
a  steep  outcrop  on  the  western  side  of  the  bank.     Here  the 
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strike  is  N.  60  (le>,'rtes  W.,  and  the  ilip  aljout  (,S  dc-Krecs  X. 
A  cut  alx)ut  IS  feel  high  has  been  made  exi)<>sing  the  clay  which 
IS  of  irregular  ti'.ickness  and  confined  L)etween  walls  of  carbo- 
naceous shale. 

Just  across  the  stream  from  this  outcrop  tliere  is  a  low  l)ench 
of  soil  and  dirt,  and  then  the  gravel  bank  rises  steei)lv  to  the 
rim  of  the  valley.  Several  test  pits  and  other  holes  have  Ix-cn 
put  into  the  gravel  bank,  in  an  t-fifort  to  \mk  up  the  clav  along 
Its  line  of  strike  on  the  east  side  of  the  valley,  but  at  the  time  of 
my  visit  none  of  these  hafi  [K-netrated  through  the  gravel. 

The  first  factor  to  be  consideretl  here  is  ilie  location  of  the 
ileixwit  and  its  possible  structure.  The  variation  in  thickness 
-seen  in  the  cut  farthest  upstream  and  the  disturbtxl  nature  of 
the  clay  in  the  lowest  of  the  group  of  three  openings  jusrify  the 
Ix-lief  that  the  clay  l)eds  may  Ik;  rather  irregiil.ir  in  their  thick- 
ness. The  fact  that  the  shales  containing  the  clay  are  Iwnt  into 
a  syncline,  of  probably  no  great  size,  speaks  for  a  limited  depth 
on  the  dip.  These  facts  n)uplcd  with  the  narrowness  of  the  Intls 
do  not  argue  for  a  large  supply,  sufficient  to  sui)ix)rt  an  e.xtensive 
plant.  How  far  the  clay  extends  on  the  strike  is  not  known, 
as  outcrops  are  scarce. 

The  clay  would  have  to  be  worked  entirely  bv  underground 
methods,  such  as  drifts  run  along  the  strike,  or  as  the  owners 
suggest,  by  a  tunnel  at  right  angles  to  the  strike,  from  the  valley 
Ih-1ow.  This  tunnel  would  probably  strike  the  clav  low  down 
in  the  syncline. 

The  two  samples  collecteti  were  carefully  tested,  to  form 
some  definite  idea  of  their  value. 

Sample  No.  1929  was  a  yellowish  grey  clay,  of  calcareous 
character  which  worked  up  to  a  nuxler.itely  plastic  mass  with 
M)  iHT  cent  of  water.  The  average  air  shrinkage  was  8  pt-r  cent 
and  the  average  tensile  strength  ,?.S  fx)unds  [kt  square  inch. 

Wet-moulded  bricklets  were  made  to  determine  the  shrink- 
age and  absorption  in  burning,  with  the  results  shown  following: 
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Laboratory  Sumpte  A'o.  /f^C 


Cone 

Fire  shrinkage 

Absorption 
r' 

Colour 

010 

0-3 

17-88 

buff 

05 

1-3 

14  00 

buff 

1 

40 

9.72 

buff 

3 

50 

9-8 

buff 

The  wet-mouldccl  bricklets  were  steel  hard  at  cone  05. 
The  brick  burned  at  cone  010  and  had  a  good  ring;  but  since 
those  tested  from  this  locality  last  year  air  slaked  after  burning 
at  this  cone,  the  present  ones  were  carefully  watched.  The% 
were  first  dried  on  a  radiator  for  24  hours,  and  then  placed  in 
water  for  another  24  hours  without  showing  any  signs  of  dis- 
integrating. While  the  clay  burned  buff  up  to  cone  3,  it  tumwl 
bluish  grey  above  that,  or  even  at  cone  1  if  burned  in  a  reducing 
fire. 

Dry-press  bricklets  were  also  tried.  One  burned  at  cone 
010  was  speckled  pink,  had  a  fire  shrinkage  of  ^  per  cent,  and  an 
absorption  of  15-97  per  cent  A  second  dry-press  sample  fired 
at  cone  05,  showed  4-5  per  cent  fire  shrinkage,  and  9-7  per  cent 
absorption.  The  body  was  buff  in  colour,  and  steel  hard.  Tiie 
surface  of  the  brick  was  not  very  smooth,  due  to  granular 
fusible  impurities. 

Clay  No.  1925  was  similar  in  appearance  to  1929,  showing 
the  same  granular  character,  and  lieing  slightly  more  calcar  k)us. 
It  yielded  a  ver>'  plastic  mass  with  28  per  cent  of  water.  The 
average  air  shrinkage  was  6-9  per  cent,  and  the  average  tensile 
strength  50  pounds  per  square  inch. 

The  clay  bums  buff  up  to  cone  1,  unless  e.xixjsed  to  a  reducing 
fire,  when  it  turns  grey.  It  became  steel  hard  at  cone  05,  Init 
should  not  be  bunied  at  a  lower  cone,  such  as  cone  010,  because 
of  its  tendency  to  air  slake.  The  bricklets  fired  at  010  disinte- 
grated almost  completely  after  standing  in  the  laljorator\'  for 
about  a  week.  If  bunied  harder  the  body  is  sufficiently  hondeti 
by  vitrification  to  prevent  disintegration,  and  moreoNcr  the 
lime  fluxes  in  part  with  the  surrounding  particles  of  the  clay. 


Tests  on  the  bricklets  are  given  below: 

Labarnlory  San.ple  So.  19Z^ . 


Cone 


010 

05 

1 

7 


I     Fire  fhrinkaKf  Ahsiirpiion 


0-0 
0-6 

Fused 


19 -48 
150J 


I  (il'j 


bull 
bulT 
but! 


Dry-press  bricklets  firctl  at  cone  I  in  sliRhtiy  retlucing  fire, 
had  a  fire  shrinkage  of  0  ■  7  per  cent,  absorption  of  13  •  70  per  cent, 
and  grey  colour. 

Both  these  clays  could  lie  used  for  making  butT  or  bluo-grey 
pressed  brick,  but  it  is  questionalile  wlietlier  tlicy  would  be  of 
much  use  for  other  l.inds  of  ijume<l  clay  wares.  I  cannot 
regard  them  as  of  value  for  [lottery  since  nuich  better  ix>ttery 
clays  arc  to  be  obtained  elsewhere  in  the  western  [)rovinces. 

The  deposits  ;ire  somewhat  remotely  located  from  the 
railway,  but  one  could  be  constructe<l  into  this  district  without 
serious  difficulty. 

J.ASPIIR    PARK,    ALBERTA. 

In  last  year's  report  a  description  was  given  of  a  cream- 
burning,  calcareous  lake  clay  that  was  found  at  the  coal  mines 
at  Pocahontas,  Alberta.  This  year  a  sample  of  similar  material 
was  s«nt  in  by  G.  Conway  Brown,  from  the  same  district. 

The  clay  is  very  plastic,  but  typical  of  clays  containing  a 
large  quantity  of  lime  airbonate,  and  is  not  .i  fireclay.  It  has 
an  air  shrinkage  of  7 -.5  per  cent  and  bums  to  a  cream-coloured 
brick,  of  high  absorption.  At  cone  010  the  fire  shrinkage  was 
zero,  and  the  alworption  28-20  per  cent,  .-^t  cone  05,  it  still 
had  zero  fire  shrinkage,  and  an  absorption  of  27-61  ;  er  cent. 
At  cone  1,  the  fire  shrinkage  was  2-7  per  cent,  and  absorption 
27-60  per  cent.     At  cone  3,  the  clay  was  nearly  viscous. 
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1927 
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1932 

1935 

1941 
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1949 

1936 
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1920 

1938 

1937 
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iHliic  ^li.ilc,    •' 
( .rey      "        " 


Mixliirr  " 

Whiti-  clay,  " 


Bull  weathered  shale,  Gabriola  island 
Blue,  uiiweathered  shale, 


Nji.ie  hxalily.     K<|ual  parts  calcined  and  raw  clav 
iClay  under  upjK-r  coal,  Princeton  Coal  and  Coke  Co  '  Pr 
Clay  under  lower  coal  same  place. . . 

Hanson  hru  kyard,  Cranbrook,  B.C.  

Schisi,  WycklilTe,  U.C 

St.  Mary  river,  4  miles  above  Ste.Kugene  Mission 

1  milo  nartheast  Canyon,  B.C.. . 

i.oat  (  .inyon  station,  B.C 

Betwttii  Lreston  and  Goat  canyon,  B.C 

2  miles  west  of  Coleman,  black  shale. . 
„  "  shale .... 

, , .             ,         shale  near  waterfall 
Mixture  of  1926  and  1940 
P.issburg,  .\lberta 


South  F.irk,  souihe.ist  of  Blairii 
"  I, 

Cochrane,  .Alluru 

Pocahonlas,  .All.crta 

HliscomlK.  P„,t  ,^,.,  n.(:.,'3U  miles  alx)vo  Fori  ( ;,., 
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.5  6 
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\,mv 


14-7J 

1112 
009 
1-59 
2-0 
2-3 
416 
2-9,1 
9-72 

15-62 
2-65 

27 -6() 

I5-S 

l.l-S 


3-40 

1-5 

0-8 


Nearly!  fuwHl 


Nearly  fus  ed  at  cone  i 
Fused  at  cone 


5-0 

2-5 


10-2 
110 


()0 

2-5 


8   1 
9-S 


t»> 

'H 

Uf 

n. 

> 

6 

1 

2 

t 

1) 

hiMvl 


(  oloiir 

Kcl  . 

HutT 

I>itp  buff. 

Red. 


Rec<immende<l  f,.r  and  remarks. 


(omnion  brick.    Kuce  brick.    Quarry  lil.. 

Works  dry  press. 
Pressed  brick.    Fire  brick.    Terra-.otia 

Fuses  cone  30. 
Pressed  brick.  Wurk.s  ,|ry  press.  Possibly 

sewer-pipe. 
Brick,     r  ireproofiiig 


Face  brick.     Fireproofing. 
Cream.         Fare  brick.      Teiia-colta. 
pressed. 

>Dry  pressed  brick. 


Red. 

Red.. 

Retl.. 


Reil 
Red 
Re.1.. 
Huff.. 

Red.'. 

Pink' 
Pink. 
Pink, 
Re<i  . 
Red.. 


Red  .. 

Red... 

Red... 

Re<l 

Red     .. 

Red    . 

Red... 

Re<l.... 

Buff.... 

Buff.   . 

Red 

('ream. 

•  ream.. 

(re.iiii   . 


Can  l(o  (Irv 


Pressed  brick. 

Can  be  used  for  red  brick  if  pr.-heat.-d. 

ests  made  on  preheated  cLiy. 
Brick  and  tile.     Will  dry  pres.s. 


Common  brick. 
Common  brick  ami  tile. 


Will  dry  press  also. 
Vitrified  brick. 

Red  brick;  draintile;  fircimKinni; 
Paving  bnck. 
Will  dry  press. 

Face  brick. 

Brick  and  tile. 

>Face  brick  and  firebrick. 
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LXPI.ANATION  or   Platk   {. 
C.ravjiy  plane  an'l  cliules,  Kilgard,  B.C. 
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KXFLANAIK.N    ill     I'lATI      II. 

A.   Nort!,  en,l  of  shale  bank.  Dominion  Brirk  and  Tile  comoanv    P.. 
nola  .sland  near  Nanain.o.  B.(  .     S,„,  .he  « ndllo^ ru7„' ,hat 

n.  Shale  bank  .how.„K  «nd»,o„e  layers  which  have  ,o  be  thro*,,  out  in 
'I'larry.nR  the  shale,  r.ubriola  .Mand.  li.C  '" 
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liXI'I  ANMION    llh     ri.All      III 

A    Shair  bank  on  ilic  s<.uth  shore  of  Miidije  island  near  Nanaimo,  B,( 
IV   Sandsloiie  .)uino|i]imi<  just  west  of  shale  shown  in  A. 
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i:xPLANATIcis    MH     |'l  An.    I\ 

\  iett  u(  jars  containing  .tuspendi-.J  day  ,,fter  standing  twenty  day^ 
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Explanation  of  Plate  V. 

A.  General  view  of  Hanson's  brickyard  near  Cranbrook,  B.C. 

B.  Clay  pit  at  Hanson's  brickyard  near  Cranbrook,  B.C. 
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Explanation  ok  Plate  \'I. 

A.  Fre-Cambrian  metargillite  along  the  track  at  Wyckliffe,  B.C. 

B.  Clay  cut  at  Goat  canyon  near  Creston,  B.C.,  on  Canadian  Pacific 

railway. 
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Explanation  of  Plate  \'n. 

Sh..!..  h«nlc  and  „,n,.el  on  C;    H    Bra.Mey',  cUim,  2  mile,  *e.t  of  f-ol.- 
man,  Alberta 
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KxPLAXMr'iS    OF    Pl.ATI.    \\l\. 

A.  \  ic«-  showing  volcanics  forming  lower  limb  of  overthrown  .vncline 
ne«r  South  Fork.  The  Benton  shales  with  i;rey  clays  underlie  the 
rulge  at  rear. 


B.  Te.i  pit  alons  creek  iril.utar>  lo  South  Kork,  on  claims  of  Buckler 
and  D.ver.  Light  material  is  clay;  Hark  rock  is  carbonaceous  shale. 
There  i?  probably  a  slicht  fault  here. 
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INTRODUCTORY. 


Developnuiits  luive  takin  place  so  ra[)i(lly  in  lalf  >ears 
over  such  large  areas  in  tlii'  wistern  proxinco  that  it  seemed 
advisable  to  j;ive,  if  |X)ssiiile,  general  information  regardini; 
the  clay  and  shale  resources  of  liie  rcKion  as  a  whole,  instead 
of  confining  the  inwstigations  to  dciaikd  work  in  any  special 
portions.  The  present  re[)ort  and  the  accompanying  re[)ort, 
as  well  as  the  three  previous  parts  alread\  pui)lislied.  .ire  an  at- 
tempt to  give  a  general  account  of  the  distril)ution  of  the  clay 
and  shale  deposits  in  the  four  different  provinces,  as  well  as  all 
the  information  ixjssible  regarding  the  technology  (jf  these 
materials. 

The  investigations  to  he  undertaken  suhse<iuently  wi!! 
cover  in  a  more  detailed  manner  tliose  areas  in  which  materials 
of  exceinional  value  have  been  found  to  occur  during  the  pre- 
vious examinations,  or  those  tlistricts  where  industrial  tx'utres 
are  likely  to  develop  owing  to  economic  reasons.  Certahi  out- 
lying districts  which  have  hitherto  been  inaccessible,  will  s(X)n 
be  provided  with  railway  communication,  and  their  resources 
brought  whhin  the  bounds  of  develupment. 

Most  of  the  materials  repijrted  on  have  been  sampled  by 
the  writers  in  the  fiekl,  but  included  in  the  present  reDort  are 
several  tests  on  clay  samples  submitted  from  outside  sources  to 
the  laboratory  for  examination.  These  materials  were  gener- 
ally^small  in  amounts,  and  as  a  rule  were  n(jt  accompanied  by 
any  descxiption  of  the  extent  or  occurrence  of  the  deposit  from 
which  they  were  taken.  Such  tests  are  generally  of  little  ^•alue, 
as^the  sample  selecti'd  may  not  gi\o  the  true  value  of  the  average 
character  of  the  deposit,  or  a  sample  may  be  taken  from  a  dep.isit 
too  small  in  extent  to  have  an  economic  \alue  in  an  industry. 

Attention  is  directed  to  the  chapter  on  drying  of  cla\s  in 
this  report.  Man\-  cl.iys  in  the  (iriat  Plains  region  of  western 
Canada  have  defecti\e  drying  qualities,  and  the  tests  for  ilrying 
should  be  one  of  the  first  points  dettrnilned  in  their  exam- 
ination. 


Considerable  time  has  been  spent  by  the  writer  in  devising 
a  method  to  overcome  this  defect,  whicli  will  be  practical  in 
Its  application,  and  experiments  with  this  end  in  view  are  still 
m  progress. 


EXPLANATION'   OF    CONES. 

Seger  pyromctric  cones  were  use<l  for  control  of  temperature 
m  bummg  when  making  the  tests  for  these  reiwrts  Their 
composition  and  use  are  fully  describe  I  in  Memoir  24  These 
cones  are  small  triangular  pyrami.!.,  about  one-half  inch  "n 
dimension  at  the  base,  and  3  inches  long,  tapering  to  a  f^int. 
The  cone  bends  in  time,  under  tiie  influence  of  heat,  until  the 
point  touches  the  base  which  supports  it  when  placed  op,x,site 
the  peep-hole  in  the  kiln.  The  bending  of  the  cone  is  an  in- 
dication that  the  required  heat,  whatever  it  mav  be,  has  been 
arrival  at  and  firing  is  stopped.  Two  or  three  cones,  with 
softem.ig  fxjints  20  degrees  C".  apart,  arc  gc-nerally  set  up  in  a 
row  when  used  in  practice.  This  is  the  simplest  and  cheapest 
method  of  obtaining:  and  controlling  kiln  temperatures 

Pyrometers  are  also  used  in  most  of  the  larger  plants. 
The  following  is  a  partial  table  of  cone  numbers,  and  their 
equivalent  softening  points  in  degrees.  It  will  be  found  useful 
for  reference  in  connexion  with  this  report. 
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-^r-^rr^-^^::;,— 

Fusing 

poini. 

010 

DcjjiivsF. 
1742 

1 
1 

UcKrecs  C. 
950 

0') 

1778 

970 

OS 

1814 

990 

07 

1850 

1010 

06 

1886 

i 

1030 

O.i 

1922 

' 

1050 

04 

1958 

1070 

03 

1994 

1090 

02 

20.W 

1110 

01 

2066 

1130 

No.  of  cone. 

Fusing  point. 

Degrees  F. 

Di'grees  C. 

1 

2102 

uso 

3 

2174 

1190 

5 

2246 

1230 

7 

2318 

1270 

9 

2390 

1310 

10 

2426 

13.V' 

12 

2498 

1370 

15 

2606 

\AM) 

20 

2786 

153(1 

25 

2966 

16.<0 

26 

3002 

1650 

27 

3038 

1670 

30 

3146 

1730 

SI 

3182 

1750 

The  cones  used  in  the  different  branches  of  the  clay-working 
industry  in  the  United  States  and  Canada  are  approximately 
as  follows: 

Common  brick 012-Ot 

Paving  brick 01-5 

Sewer-pipe 1-7 

Buff  face  brick 1  !» 

Hollow  blocks  an<l  fir('pr(X)fmg 07-t 

Terra-cotta 02-7 

Conduits 5-8 

Firebricks 3-14 

White  earthenware 8-9 

Red  earthenware 010-05 

Stoneware 6-8 

Porcelain 11-13 

Klectrical  porcelain 10  12 


^A 


Clay  and  Shale  Deposits  of  the 
Western  Provinces. 


PART  V. 


CHAPTER  I. 
MANITOBA. 


1 

~3 


.1 


PLEISTOCKNE. 


Spragne. 


Five  samples  of  clay  from  a  farm  in  this  vicinity  were 
submitted  to  the  laboratory  for  testing.  No  data  regarding  the 
thickness  of  the  deposit,  or  character  of  overburden,  if  any, 
were  sent.  Four  of  the  samples  were  nearly  alike  in  character, 
being  taken  from  different  pits,  and  may  be  treated  as  one. 
They  were  yellowish,  sandy,  calcareous  clays,  requiring  20  per 
cent  of  water  for  tempering.  Their  plasticity  was  fairly  good 
so  that  they  could  be  made  up  into  smooth,  hollow,  round  tile 
in  a  hand  press.  Their  drying  qualities  were  not  good,  it  re- 
quiring about  5  days  to  dry  a  full  sized  brick  at  room  temperature ; 
if  forced  to  dry  at  a  faster  rate  than  this,  the  brick  will  check, 
and  becomes  useless.  The  drying  shrinkage  is  from  5  to  6  per 
cent.  These  clays  burn  to  a  salmon  coloured  rather  porous 
body  at  cone  06,  with  an  absorption  of  18  per  cent.  When 
burned  to  cone  1  the  body  is  buff  coloured,  and  denser,  the 
absorption  being  13  jjer  cent.  There  is  no  shrinkage  in  burn- 
ing; on  the  contrary,  a  slight  swelling  takes  place  during 
this  operation;  this  being  a  frequent  occurrence  with  clays  having 
a  high  lime  content. 


These  clays  will  make  very  rockI  l.iifT-coioured  building 
l>rick  by  the  solt-mud  process,  and  it  is  possible  that  hollow 
brick  or  drain  tile  can  be  made  by  stiff-mud  machine  The 
drymg  is  their  weak  point,  but  by  slow  drying  and  protection 
from  hot  wmds,  they  can  I  e  dried  intact. 

In  order  to  secure  a  hard  durable  product,  the  burning 
must  be  carried  to  the  temperature  of  cone  1  or  nearly  so.  The 
clay  contains  enough  small  lime  particles  to  cause  underbumed 
wares  made  from  it  to  disintegrate;  hence  it  is  an  unsafe  material 
to  use  unless  fully  burned. 

These  days,  in  general,  are  similar  to  those  worked  for 
brickmaking  at  Morris,  Winnipeg,  and  Balmora!,  and  are  repre- 
sentative of  the  brick  clays  of  the  Red  River  valley,  in  Manitoba, 
as  described  in  Memoir  24. 

The  fifth  sample  submitted  from  Sprague  was  a  stiff,  highly 
plastic  and  sticky,  bluish  grey  clay,  which  underlies  the  yellow 
calcareous  clay.  It  burns  to  a  dense  red  bodv  at  low  temper- 
atures, and  is  non-calcareous.  This  material'  is  of  no  value 
for  brickmaking  purposes,  as  it  cracks  badly  in  drying,  warping, 
and  shrinking  to  a  high  degree  as  well  during  this  process. 

A  similar  clay  underlies  all  the  buff-buniing  clavs,  at  the 
other  localities  mentioned  above. 


Winnipeg. 

The  material  used  for  brickmaking  in  the  vicinity  of  the 
city  of  Winnipeg  consists  of  about  3  feet  of  bufif-buming  clay. 
Underlying  this  thin  sheet  is  about  40  feet  of  red-burning  blue 
clay,  which  is  unworkable  in  the  raw  state  on  account  of  its 
extreme  toughness,  stickiness,  and  tendency  to  crack  and  warp 
in  drying.  Many  attempts  have  been  made  to  utilize  this  clay 
but  without  success. 

The  ante-fired  process  has  been  suggested  as  a  possible 
means  of  overcoming  this  obstacle  to  using  it.  This  consists 
in  calcining  the  clay,  as  it  is  dug  from  the  pit.  in  roast  heaps, 
using  either  wood  or  coal  for  fuel.  The  calcined  clay  is  then 
ground  in  dry  pans  to  pass  a  12  mesh  sieve.  The  ground, 
burned  clay  is  mi.xed  with  5  or  6  per  cent  of  hydrated  lime,  and 


pressed  into  brick  shapes,  which  are  liarileiicd  in  a  rylinder 
un(ler  steam  pressure.  Tile  prtn (ss  is  similar  to  that  usetl  in 
the  manufacture  of  sand-'ime  l)rick.  'i'iie  resulting  f)rick  has 
the  colour  of  the  bunied  clay  and  is  much  more  porous  than  a 
sand -lime  brick. 

Some  test  brick  were  made  l)y  this  [)n)cess  in  ihe  lal)ora- 
tory  and  submitte<i  to  crushing  and  freezing  tests.  Tht;  results 
of  these  tests  showed  that  the  nature  of  the  bond  imxluced 
was  as  good  as  that  in  s;uid-lime  brick. 

A  method  of  using  the  <-lay  in  the  raw  state  may  be  ob- 
tained by  the  use  of  caustic  lime.  The  addition  of  about  3  per 
cent  of  this  ingredient  has  a  remarkable  effect.  It  destroys  the 
stickiness,  reduces  the  plasticity,  makes  the  wet  body  workable, 
and  assists  in  dryit'  .As  far  as  the  experiments  in  the  effects  of 
(|uicklime  have  i)rOv ceded,  they  show  that  while  the  clay  may  be 
rendered  workable  by  its  use,  it  seems  to  cause  a  weakening  of 
the  burned  Ixxly.  It  also  increases  the  tendency  towards  scum- 
ming. 

Mafeking. 

A  sample  of  yellow  surface  clay  from  the  lower  slopes  of 
Porcupine  mountiiiii  in  the  vicinity  ol  Mafeking  was  sent  to 
the  laboratory  for  examination.  This  is  a  highly  calcareous, 
gritty  clay  which  required  30  per  cent  (jf  water  for  tempering. 
It  is  fairly  plastic  but  works  rather  short,  being  lia'^lc  to  tear 
in  moulding.  It  bums  to  a  salmon-coloured  iiorous  Ixnly  at 
cone  06,  but  becomes  buff -coloured  when  burned  to  higher 
temperatures.  The  clay  contains  enough  coarse  lime  particles 
to  cause  the  underbunied  wares  to  disintegrate  in  time,  due 
to  air  slaking  of  the  lime.  It  would  be  suitable  for  the  manu- 
facture of  common  brick  if  bumed  to  a  temperature  between 
2000  degrees  and  2100  degrees  F. 

CRET.\Ci:0US— PIKKUK    .VND    NIOBRAR.V. 

Shales  of  Cretaceous  age  extend  from  the  Pembina  river  at 
the  International  Boundary,  northwestward  along  the  base  of 
the  Pembina,  Riding,  Uuck,  and  Porcupine  mountains. 
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Fn  ,NIanitol,a  this  mm,-.,,  ront.,i„s  in  ..s<rn,li„«  ..nl.T  the 
Hakot..,  H.M,t.,„.  Niol.r.ir...  a,ul  I'i.  m-.  Ilu-  unural  rharar- 
tmst.r.  an.l  s..N.ral  tosts  of  th.s.-  n.atmalsare  ^ivo.  in  Mnnoirs 
24  and  2S. 

Virden. 

Thf  Pirn,,  .hal.s  whi.h  „..,ur  on  th.  „,.,,rr  part  ,.f  cast 
Assni.U.nio  ii.ll  alHM.i  .\  ,„i|,^  „„rth  „f  Vinl.-n,  wcf  r,-,H,rtcd 
on  a  f.w  >,.a,>  ai;...  This  shalr  is  n,,,-  „lasti,'  wh.n  finciv 
Kronn.l  an.l  nux.,!  witli  wat.T,  m,  that  u  ca..,„.t  1...  ,„„„I.h.l 
int„  shape.  It  l.nn.s  t„  a  iv,l  ,  niour  an.l  t..  a  h^jht  uviuhi 
iv>r«us  iKKly  at  all  trn,p.Tat.,ns  up  f.  ,-.,n.-  .S.  This  is  Uu-  most 
rofrartory  mat.rial  at  pnsn.t  known  in  tlu-  province,  as  it  is  not 
fust-,1  at  ,-on»-  15  (14,^0  .U.^m-s  C.)  n.,|uirin«  a  rather  hiuher 
ton)[x-raturc  to  do  so;   hut  it  is  not  a  linvlav. 

Some  sa.nplos  w.Te  re.vivnl  for  testing  reeentlv  fro.n  this 
neiKhlK.urluHxl.  hut  hi.dier  ii,,  ih,.  vallev  of  the  Assinilx.inc 
the  loeahty  niveii  heing  the  S.  [•:,  J  of  see.  14,  tp  ll' 
ranjre  2^.  The  simples  wen^  taken  from  pits  in  the  valleysiWc' 
one  at  15  feet  helow  ih,'  prairie  1,  vel.  an.l  another  at  150  feet 
below  Roth  of  th.'se  san.ples  were  .lark  ^rev,  rather  M.ft  an.l 
flaky  shales,  entn.  ly  .lilf.Tent  from  the  Pierre  shales  .les<Tihe,l 
alxne,  he.ng  hi^hlv  plastie,  sti,k>  mat.Tials.  wh.'n  ^roun,!  and 
tempere,l  w.th  u.iter.  They  hum  to  a  deuM-  IkkIv  with  a  r..,| 
eolour  at  l.,w  t.Mnperat.nvs.  hut  tin-  i.st  pi-ees  hioaf,!  unh'ss 
fired  ver>.  sl.mly.  Tlun-  also  h,ue  a  larjj.-  .Irving'  shrinkage 
accompanied  hy  warping-  and  craekini;,  exen  n  the  small  hrick- 
Icts. 

These  shales  hy  thems<.K..s  do  n.,t  appear  to  have  aiiv 
value  for  the  niamifaeture  of  .-l.,y  pr...lu.  ts.  hut  a  small  quantity 
"t  them  might  he  mix.-d  with  the  non-plastie  Pierre  shales  t.', 
render  tiie  latter  workahle  in  wet-mould.<d  processes 

Another  sampl..  was  a  lisht  greenish  Kre^■.  soft  material 
tak.M.  irom  a  test  well  sunk  hy  tii..  town  of  Vir.len  within  the 
town  limits.  This  «ell  pass,.d  through  f,5  feet  of  surface  d  ly 
sand,  and  gravel,  and  at  70  feet  hdow  the  surface  stru.kathin 
layer  of  the  substance  referre.l  to.  This  was  r  bahly  ben- 
tonitc  or  soap  clax ,  an  exceedinKh-  pl.isiic,  (ine-gramed  material, 
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iiiuslly  (ollui.I.il  ni.ill.T.     h   h.is  .1  '.iii.ill  ..., ,  i.,|  v.,|,„.  „!„.„ 

in  l..rK<-  .|.M.,tn....  .-..-.ily  .u  ( ,v,il,|,.       |i  is  .|..„ril,r.|  i,,  M,  inuir 
25,  pa^f  X'). 

I.rary. 

l.«Mry  is  a  station  on  I'.niMna  niciinlaiii  on  llii'  lini-  o|  ilic 
(  anadian  XordKTii  railway.  A  .lry-|)r,  sm-.I  l.ri.k  plant  lia- 
iKvn  in  ..pcration  Im  re  for  sonic  liinr;  ii  is  .I.Mrihcl  in  M.inoir 
2J.  All  (lion  is  now  Ixini;  nia'l.'  to  niili/c  tlir  sliaic  of  the 
Niolirara  formation  in  this  vi(inilv  for  the  inaiaila<Hirc  of  scwir- 
I'lpc.  I  wo  (ailoa.ls  of  the  slialc  wire  shipped  |o  th<;  Ontario 
Sw.T  I'ipr  (onipany's  works  at  Minii.o  for  ih.-  piiri«,>.-  of 
maknin  a  t.st  on  a  roninuT.ial  i.alr.  It  i^  a  soft  dark  ^ny. 
almost  l.la.k  shall-,  rontainiiiK'  parti.l.s  of  ^vpsim,  and  soin.' 
larlKmaccous  matt.r.  It  l.nnis  to  a  d.  dm-  nd  l..><!y  at  <ono  D,?, 
and  tMv;ins  to  soften  at  al«.nt  .-oiu-  (,.  IIh-  slialo  K'rin.ls  easily 
and  IS  very  |.iasli<-,  .online  from  tli.  p;;,e  presses  with  a  snuK)th 
[lolished  l,la(  k  surf.K  .-.      Its  <hyinK  .|ualities  are  ko.hI. 

■rilf  pHxinrl  turned  out  of  til-  kiln  at  the  end  of  tile  l,urn 
niK  was  fairly  satisfa.  i.,ry  lor  a  liist  trial.  On  .H..„„:t  of  the 
earlio.ia.c.us  matter,  an.l  the  KV|.sniii  whieh  this  sliah-  ,-on- 
lams,  the  hmninK  „f  w.ires  made  from  it  will  l,e  attend..!  I.y 
some  .lilTuulty.  Retter  results  .oul.l  |,rol,.il,lv  Ik-  ..l.t.n-n.d  l,y 
mtxiuK  some  I'ierre  shale  with  the  Niohrara.  Tlie  etfe.t  of 
the  I'ierre  shale  i,-,  to  make  the  mixture  mr>re  refra(  torv .  .ind 
j;ive  a  body  whi<h  is  imt  ,|uite  so  dense  as  with  NI.,l.rara  shale 
al.m.'.  Surh  a  Ixnly  wouhl  U-  nnieh  easier  to  Inirn  tlie  earl«.n 
from,  and  re.lu<e  the  tenden,  y  toward,  i,!oatinK  ,>nd  black  rores 
The  (juality  of  the  salt  gla/e  produced  woul.l  also  be  Ixtter  on 
this  mixture.     This  fact  was  |)oiiued  out  in  Memoir  2.S,  pa^v  <>.?. 

Carmen. 

A  (.laiit  for  the  man ii fait u re  (,r  .  Ia\  pr.Kluds  is  beiiiK 
ererted  at  Carmen,  the  clay  to  be  nse.l  is  that  deserilK-d  above 
from  Leary,  and  coal  will  be  bre  t  from  the  nearest  axailable 
field.  The  advantages  of  this  point  are  a  cheap  factory  site 
and  good  facilitios  for  distributing  anished  products,  as'thrr- 


•  lill.rcil    lino   „l    r.iilw.iv     i,,,,,  li 
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X  r  Kircpr.H.lniv;,     li'.ll. 


«  K...  au.l  M.«cr  ,,i,«.  will  IH.  maiu.fa.  ti.r..l  at  tins  ,,lant 
.\filftkini'. 

......K    Iron,     |.,.n.,.pi,H.    „..„„„,,•„,    „.,.,^    ^U.U^kiu^^ 

wlu-t.KT  ,lu.  .I.,.„i,.  ,.  „,,.,  ,,,  „,,(,,.  ^  Th..J  .h  I  .  n 

UKhes  at  .,n..  (,.,  an,.  n„.|t  al,.,ut  o...  L  U  hun!..;:  i  ^ 
lo  s«.,  up  „,„.  a  v..M.ular  n.a.s  wind,  will  Hoat  in  wat.-r 
h.^-  .luik-s  a,ntain  ..  n.u.l,  .afl.ona.v,,,.    matlcr   that   ulv 

Tes     pim>s  ,na,k.   |,v    ,h.  <lry-pn.ssal  pn.vss,   had  a  I.I  u-k 
n.rc.  an,l  .rack,    surface  wlu.    ..unu-.l.     Whaf  .r  .  s      W 

Ubt  lor  thr  inanufaiturc  ot  da>'  (.r-Mlucts. 

DICVONIAN. 

Thf    Devonian   nxks  occur  in   a    nam.w   strip    ext.-n.inu. 

ol^  l-..kcsMaM,tulM   ar.l   W  ninipegosis.     ArKillaceous   bwls  an 
oomp..ra,,..K    rare  in  this  formation  in  Manitoba.  the"u.U 
part  ol  It  twnig  eonipuswl  of  limestone. 


German  Hill. 

The  only  sample  of  Devonian  shale  so  far  teste.l  in  th.. 
prov„,ce  was  eolleete.1  In  M.  A.  MacI.ean,  of  the  (^o  "  i^i 
Purvey,  from  a  thiek  bed    a  (iern.an  hill,  on  the    souU,  It  .e 


of  I^ikf  \Vi»mirHK<»is.  This  sh.iU-  is  linht  r.'.l  „r  -..Ininn  ...I- 
•nircd.  I.iit  ...maiiis  Krcv  nnl;  (urtirlrs  wtii.li  ar.-  i.r..l.,il,lv 
fr«.i,i  thill  lim.st.w  l,,;ii,ls  iiiK tUhLI,^!  with  the  shalf.  Ihc 
<l(|X)8it  as  a  whole  is  hiyhlv  •  al.arc.ns,  an.l  is  soft  ai'.l  .Tiinil.lis 
(l.)wn  at  the  outcrops  \\|„n  ^;rollIl.l  an.l  tciiiiKTf.l  with  wat.r 
it  has  kihmI  plastidty  ami  works  rather  sin.K.lli,  It  l.uriis  I.. 
.1  .Team-roloure.1  soft  U^jy  lik.-  ,halk,  which  falls  to  pi.res  n.tv 
c|Ui.kK  from  air  slakiiiK'.  This  hapfniis  after  the  material  has 
1k..m,  l.unu.i  t„  Mm  .ie^nees  F.  It  is  imiK,ssil.l,.  to  i.s,.  it  (,,r 
the  mamif.ietiire  „i  elav  pr<j«lii(  ts,  ,,,1  .in..iifii  ..I  the  1,1^11  per- 
centa>;e  of  lime  it  tontaiiis, 

silt  ki  \N. 

The  Silurian  r.M  ks  CDver  a  lather  larj;er  area  tli,,n  the 
Devonian,  an.!  lie  prin.  ipallv  I.etw.en  Lake  Winnipeg  an,]  i|„' 
other  lar^e  lakes  to  the  west.  Ih,  n  are  the  priu.ipal  soun  e 
of  the  huildinn  f^tone  for  the  <  it\  of  W  iuniiKR. 

Stonrunll. 

Al.out  <>  fe.  I  .  f  re.l  an.l  j^Tey,  har.l,  eal.  areous  shai.-s  im.l.r- 
he  the  lower  1m>(1s  of  mannesian  limestones  or  .lolf.mites  in  th<- 
(luarry  at  Stonewall.  An  aNcra^'e  sample  of  these  IkhIs  was 
collected  for  testing  by  the  writer. 

When  finely  ground  and  wt>rkwl  up  with  11  jkt  cent  ..f 
water  this  material  divelo|K.'d  a  fair  amount  .>f  i.lasticitv,  which 
was  unexixrtcd  in  such  a  gritty  maten,.l  It  c.h.1.1  !..•  moul.le.| 
mto  ,?  inch  round  pipe  in  a  h.m.l  press.  Its  drying  shrink.ig.- 
was  3  jx-r  cent.  It  bums  to  a  cream-c..loured.  soft  1m  vith  a 
slight  inwcase  in  volume,  at  all  temr)eratures  up  to  cone  .?. 
The  al)s«)rption  at  this  i>oint  was  e.xcessivc,  being  alM)ut  .^S  per 
cent.  The  shale  stands  a  high  degree  of  heat,  probably  on  ac- 
count of  a  large  percentage  of  magnesia,  and  it  d.xs  not  \  itrify 
until  cone  8  is  rcachetl.  At  a  little  higlur  temperature  than  this 
It  will  melt  suddenly.  This  material  contains  such  a  high 
percentage  of  lime  that  it  cannot  be  bunie,!  to  a  dense  IxkIv  at 
ordinary  temperatures,   henie  it  could   not  compete  with  the 


g^^-AAJ. 
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l^ce  .lav.  of  ,1...  vinni.s,  such  ..  ,1,....  .,  Halm.ral,  ^^l.i..|, 

l.um   ,lcnM^   at    ...n.parativ.ly    low    ttmiHraturv.      u,,!    w      h 

requin- no  prtlin.inarv  Kri.Hlinn  '  '*^'"''' 

Another  U,|  of  «hale   10  to    18  in.hrs  in  thickness  rn ,  urs 

C^-«^    -mi;t   T  '•"«";.^*'"^-  "f  '^  •-■"«  I  — t  i..  rather 
ThX  J    r  ■'  ^'""''"'^'  "•  ''-'^'^  •'  -"  ■"^•''»'  "i've.     This 

shak^  works  .„.  mto  a  very  plastic  LkIv  when  tenMH-rci  w 
yur.     It  ln.n,s  to  a  m-am-n.loure,! .  haikv  IhkIv,  wh  .  h  rani.llv 
;i-U..te.n,air.anUisu..e....rH.e„.anu;actu:;ri:- 
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rilAPTIR    II 
SASKATCHEWAN. 

l'l.i;iSTO(  I.Ni;    n.AYS. 

Cil\  of  Saskatoon  and  Vicinity. 

TJie  city  of  Saskatorni  and  \'icinity  is  underlain  bv  iinoon- 
s.,li.!ati-d  surface  diiK)sits,  ..r  drift,  of  unknowi  depth.  The 
Saskatchewan  river  has  cut  a  trench  to  a  depth  of  about  100 
leet  in  the  drift  materials,  without  reacliinK  bwirock  at  any 
point  in  this  neighlx)urluxxl.  A  l)orinR  made  while  ()rospi-ct- 
ing  for  gas,  near  the  (irand  Iruiik  Pacific  Railway  bridge,  revealed 
the  fact  that  soft  dark  grey  shales  of  Cretaceous  age  underlie 
the  surface  drift.  A  simple  of  this  shale  taken  from  the  bore- 
hole was  tested,  but  it  proved  worthless  for  the  manufacture 
of  clay  pnxJucts. 

The  surface  tieposits  consist  essentially  of  two  classes  of 
materials:  (1)  lx>ulder  clay,  (2)  surface  clay.  The  Ijoulder 
clay  is  the  lowest  memi)er  of  the  drift  series;  it  is  a  ilirect  glacial 
deposit,  consisting  of  a  heterogeneous  mixture  of  large  and  small 
well  rounded  Ixjulders.  [Hjbbles,  gravel,  and  sand  embedded  in  a 
matrix  of  clay. 

The  main  fx-rtion  of  the  city  is  built  on  the  boulder  clay, 
which  forms  the  I-.w  terrace  on  the  west  side  of  the  river  (Plate 
I).  Most  of  the  lafKe  lx>ulders  found  strewn  along  the  margin 
of  the  river  at  low  water  stages,  are  derived  from  this  deposit. 
These  Ijoulders  liave  been  largely  utilized  for  building  stone  in 
the  city;  further  than  this  the  deposit  has  no  economic  value. 

The  surface  clay  which  overlies  the  boulder  clay,  appears 
to  hav(  been  depositeti  in  water  having  more  or  less  current. 
It  consists  of  a  mixture  of  silty  or  sandy  yellowish  clay,  with  a 
dark  grey,  stiff,  highly  plastic  clay.  These  two  materials  are 
irregularly  distributed  through  the  deposit,  so  that  they  cannot 
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lH's.paraU..i,      .v„rk„,.      ^  ^    ..  .i..n,.lly  .lu-y  aherna,.  i„  h.ri- 

-nt.Uor  wa^>    ,,.,    U.u,.li.  u.  .,  In,t  ,lK.,Ukclay  „,,.,ly..vurs 
•"l<ys..r,.,  I..   .„,  ,!,.   ,i|,     y,|l.,wdav  (I'laU-  II  A, 

,.  ,'•"■,  ;'"  "  "•' •   '  '       ""ai.K.I   ill  Xhr  li,ni„,|   ,i„„.  .„    ,„,, 

"':"H.la.tun.  ol   s.rurtnral   wans  ui,l,i„   a  r.uliu.  of  a.    I..as,   4 
niil(>  fniiii  tin-  (ity. 

Kxposurrs  on  the  xv.strn,  .id.,  of  M,.-  Saskatrlu-wun  riv.-r 
siM.w„,j,  ^;o<Ki  s...  MOMS  of  ,l,e  surla,v  clax  s  w.-r..  s.  .•„  at  I-Hio„V 
.rukyanl  ,n  th.-  (  ana.lian  I'a.ifu  Railway  .uttin,  o„  tl,..  Cahili 
-n.an.l,h.  ,.,,,,  Trunk  |-anficRailwavon,inKn..ar: 
'H-iK..  *>"'lu-.asu:  si,K  „ftI„.riv..rtlK.n.a,..rialwass....„ 
o  .uivantaK..   „>   th.  excavation    „,a,l..    for   th,     fonn-kuions  of 

'i^  th/rnr"'""  ''  '""'  •"  "■"■'■■''  '"'""^  ""  ""■  ""  ^""^^^ 

Tl.is  rkn    possesses  r.Uain  ,!i.a,ivantaK..s  which  ar.  na.lily 

..,..n.,,    to  th..  day  worker,     d )  The  sti.i  .lark  .1,.  whuh  ,nav 

I"  <-'ll.<l   i.y  th..  expr..ss,v..  nanu.  ••,un,l,o-  is  har.l  to  work       I, 
.  .K.S  „.„    ,kik..  .„   wat.r,   nor   nux   u  i,h  th.- a.von.panvini;  sihy 
|.^y  n.   ,    e  pn,-„nl,    ,..,t   r..n,ains  in  fnn.ps.      The'.,  hunps  a 
l.k.-  pcTbles  n,   ,1,..   |,nrne.l   l.ri.k,   lu.in.,    a   source   of  w..akness 
when  br^e  ,n  su.        ,2  .   Th.. ,  la>  is  har.l  to  ,lry  aft.T  it  is  .uoul.le.l 

mo  shape.  It  has  to  he  han.lU.l  carefully  an.l  slowly  .iurinu 
tlK-  ciryn.,  pn.e.-ss  or  th..  w-ares  will  .ra,  k.  <J)  |,s  if.enin' 
l-n,  un.  er  hn,,,  ,s  low.  so  that  i,  .an  onlv  he  us...]  for  the 
n.mm.>„  k„ul  of  hruk.  I,ut  not  for  th.-  nu.nufa.ture  of  vitrir....l 

The  first  of  these  .iifli.  ulti.  s  may  U-  overrome  hy  <lrvi..K  the 
day  „,  storage  slu.ls,  and  .rin.linM  it  fine  in  the  dry  stat.:  This 
n.eth,H  .s  effectual  in  Ki^in,  an  ..yen  distribution  of  th..  «umlK, 
ihrouKh  the  n.ass,  and  pro.lu.in,  a  n.ore  tn.iforn,  Uxiv  To 
nuulune  has  yet  k-en  devisc.,1  that  will  grind  th..  gun.lH>  as'  it 
coni..s  w.t  from  the  hank. 

Th..  dr>i„K  diffi.ultx-  is  n.>i  so  .-asy  to  ovcT,„n,e.  The 
Ha>  when  mad.,  up  into  hriek  hy  the  .solt-mu.l  process  can  Ik. 
|lne,l  .nta.,  on  racks  an.l  pallets  set  out.l.K.rs,  if  they  are  pr!" 
U-ctec  from  warn,  win.ls  duriuK  the  ..arly  stages  of  drying.  It 
would  he  haolc.  ,.,dry  hnVk  ,nade  up  hy  the  stirt-nmd  or  wire- 
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<  It  i)r(M-iss,  uwinu  to  tlu-  dfiiscr  Ixxiy  in  this  class  of  ware. 
!■  ■runs  lirtproofinji  nr  drain  tile  niav  Ih- casiir  to  dry  th.iii  hriik. 
nuiii^  U>  till' com])  iraLivvIv  tliiii  walls  in  tlicsc  wans.  In  niakini; 
ai'V  class  ot  wares,  liowcvcr,  hurrying  tlic  drxini;  Mnxcss  would 
prohal.ly  result   in  serious  losst-s. 

Tile  (lay  may  he  ri'iidered  more  workahle  hy  tile  prelieat- 
ini;  [)ro<-ess,  wiiicii  consists  hrielh  in  par-^ini;  the  clay  through 
,1  rotating  cylindir  and  .tpplyini;  a  heat  of  -100  decrees  to  500 
(ki,Tees  ('.  the  preheating  of  the  raw  clay  destroys  liie  stick- 
iness, ;ind  makes  it  easier  lo  dry.  .\  clay  that  cr.icks  can  he 
chaaged  to  a  fast  dr\  ing  cla\-  \>\  this  treatt'unt.  ,\s  the  Sas- 
k.it(K)n  clays  are  of  low  grade,  suit.iJiK  on',  for  the  manufac- 
tuieof  common  brick,  it  is  dmihlful  if  tin-.  metluHl  could  he 
applied   ecoii.imic.iHy. 

The  .iddilior.  of  sand  would  assist  therlr>ing,  hut  as  the  clay 
huriis  to  a  r.itlier  [)orous  Uxh  ,  the  s.uid  wr.ulil  tend  to  we.iken  it. 
A  In  IKr  pi. Ml  woulil  he  to  grind  u|)  waste  iirick  to  adil  to  liu- 
cla\ ,  as  this  would  r.oi  interfere  with  the  density  ()r  structure 
<if  ihe  luirned  IhmK  . 

/  rsis  of  the  Claw 


\  s.»ini)le  was  taken  from  the  cutting  on  the  (Iranii  Trunk 
r.ul\\a\  .  .ihoul  half  ,i  mile  east  of  tlie  river.  .\Unit  20  feel  in 
deptli  ol  ej.ty  is  ex(K)sed  luTe,  consisting  of  s.uidy  or  silty  clay, 
with  l,i\(rs  or  wa\y  hands  an<l  pockets  of  siitf  d.^rk  clay  irregul- 
arly distrii)utni. 

The  ciav'  coni.iins  a  rather  high  iierceut.ige  of  liine,  effer- 
vescing violently  iu  dilute  li\(irochl(»ric  .i(id.  There  are  no 
(K-hhUs  or  coarse  grit  particUs  presi'ut.  i'his  s;imple  (Lab. 
No.  142)  was  ground  tine  enougli  to  p.iss  tlirough  an  8  mesh 
scrci'n,  and  tempered  with  2,^  per  ciiit  of  water.  It  formiMl  a 
very  plastic  r.ither  slitky  mass,  hui  will  pass  through  a  lubricated 
machine  die  without  tearing. 

A  ,^-inch  cube  iii.ide  up  for  a  drsiiig  test,  cracked  at  a 
temperature  ot  .SO  degrees  F.  A  full  sized  brick  was  pLuH'<i  to 
dry  it)  the  room  tem|)er.itun'  of  ()5  degTi-es  to  70  degrees  F. 
It  re(|uiri's  7  days  to  dr> ,  without  cr.icking.      The  drying  shrink- 


:h  ^'1^:.W^'^B'^^^' 
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''f •  TT  '  r'  '■™'-     ''"'''■ ''""'  '•"'"'^  ^'^"^^•'■''  'he  grains  of  Rumlw 
whu-h  had  ,K.t  slaked  durin,  tl,.  t.n.perin.,  or  Moulding  ' 

.nv  I !'."?' I  !"  ^:  '';'■'  "■"'  '"'"'"■  ^^^  '•"-'  010,  ^vithout 

When  bunu..!  t.,  ,„no  Of,  USSO  dci^rees  F.)  the  ,-olour  is 
-^u.r     ce,..-  a,,d  the  ,,.,,  denser,  the  absorption  hd^l 
per  ec.n.     Ihe  br.ek  beconus  steel  hard  at  this  ten  .K.rature 

reducwi  to  9  per  cent,  the  hre  shrinkage  is  1-4  per  cent  ind 
tlK-  colour  a  little  better.  The  clay  melts  at  cone  3  (2174 T! 
grees).  Ihc  colour  is  not  good  at  any  sta^e  of  bunn„K,  ahhon.h 
he  bnck  at  cone  06  were  bunu.d  in  a  down  draft  kiln  at  ho 
Don  \  alley  bnckworks  at  Toronto,  under  partly  reciuc L 
™nd.Uons  .huh  ought  to  dev..lop  the  best  red  colour  in  cl,"  ' 
>  It  IS  red-bunr.ng.  The  colour  is  obscured  by  the  unsi^htlv 
.l.rty  wh.te  scunu  which  is  due  to  a  soluble  salt  of  lin,e  or  n  «- 
nesia  brought  to  the  surface  during  drying. 

if  n,Jf''i''"-'.''  '"l'''''''  '"■■  "'"  '"'^■•^'f"^-ture  of  .onnnon  brick, 
lift  u  tv  ;''  r^  "•'■'"'■"•     '""  ='^"^-^^'"^  «f  ^he  drying 

br^i  '"^  •'  """  ''■'"■""'  '''''"-^'  '^  '"^^  recomnu-nded , 

as  bricks  n,  h.s  process  are  harder  to  drx-.     If  the  clav 

.s  used  d.rec,  ,   as  it  comes  from  the  bank  and'simply  pa    ed 
hrough  a  pug-nnll  to   the  n.achine  it  .ill   n,ake  hnck  s^mi  ar 
o  those  pnw  need  nt  Mr.  Elliott's   brickyard,   which  is  the  beS 
that  can  be  done  under  these      mditions.     The  lumps  (,f  .^umbo 
wh,cn  appear  like  pebbles,  can  be  s.-en  in  these  l.rick        T 

drTw^aw".  f      "r  ''';"'"'"  """  ^'"'  ^"'-^-  ^-'^V.  so  that  it 
draws  a^vay    rom  the  txxly  and  ,,r,xluces  lines  of  weakness 

If  the  clay  is  .n-ound  when  dry,  the  gtimbo  is  uniformh- 

Suctul/'fT"'  .    ^  '"""'  ""  ^'^••'  '""'-'  P-'--^  ■«  --'• 
"1  structure  ,f  hrcd  to  a  temperature  not  less  than  1 850  degrees  F 

A  small  sample  for  testing  was  taken  from  the  highest  part 

of  the  bank  of  the  Saskatchewan,  at  the  cemetery,  on  the  eas^ 

Side  of  the  nver.     This  clay  (Lab.  No.  141,  does  not  cx>ntah 

nearly  so  much  gumbo  as  the  other  sections  seen  in  the  d" 

When  tempered  wuh  22  per  cent  of  water,  it  forms  a  fairlv 

Plasuc  and   eas.ly  worked    Inxly.     It  c^ntah.s  no  pebbles  or 
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fine  grit.  This  clay  was  not  tested  for  fast  (Iryincr,  as  the  sanii)!e 
was  t(x>  small.  The  drying  shrinkage  of  the  l)ri(  klets  made 
from  it  was  6-5  per  cent. 

It  bu.Tis  to  a  red  ailmir  at  rone  010.  with  a  hard  IxkIv, 
and  an  absorption  of  13  percent.  At  come  06  (ISSO  degrees  1".) 
the  colour  is  a  \ery  fair  dark  red,  -  ih  -.  steel  hard  hod\  .  The 
fire  shrinkage  is  zen>,  and  the  abs<jr()tion  11  jier  cent.  V\heti 
burned  to  cone  03  (2000  degrees')  a  fine  clean  ilark  red  colour 
is  iirotluccd,  the  body  is  very  liard  and  d( use,  the  fire  shrinkage 
being  1  per  cent,  and  the  absorp^^ion  9  i>er  ci'nt. 

This  is  the  best  brick  material  of  any  of  the  clays  ex.inn'ned. 
The  colour  is  good,  and  free  from  the  objectionable  scum  which 
develops  on  the  others.  It  produces  a  sound  hard  bod\-,  well 
ad.ipled  for  weight  carrying  purposes  in  large  slru(  tures. 

The  ne.\t  sample  was  taken  from  \V.  ().  Miller's  farm  about 
15  miles  southwest  of  the  city  of  Saskatoon,  on  the  bank  of 
the  Saskatchewan  river.  This  property  is  situatcxl  on  the 
ll<XKl-plain  of  the  river,  the  level  of  the  plain  being  about  l.S 
feet  alxAc  medium  stage  of  water.  The  clay  here  consists  of 
re-worked  surface  materials  de[)osited  by  the  river,  during  Hood 
time.  The  r-'ver  has  since  cut  down  through  it.  The  material 
is  \ery  siuuly,  and  contains  no  gumbo.     It  is  liighly  calcareous. 

This  clay  (Lab.  .\o.  14.^)  when  tempered  with  23  per  cent 
of  water,  works  up  into  a  short  rather  Habby  body  of  medium 
plasticity.  It  diflers  greatly  from  tiie  stitl,  sticky,  gumbo  cla\s, 
and  will  stand  fast  drying.  The  drying  shrinkage  i?,  al)out  4-5 
per  cent. 

It  burns  to  a  salmon  coloured  Ixxly  at  cone  010  (1842 
degrees  F.),  very  porous,  but  hard.  When  bunted  to  ajne  OC) 
(1880  degrees  F.)  the  IxKly  is  still  ver>-  [)orous,  the  absorption 
being  18  per  cent.  The  fire  shrinkage  is  zer  If  burne<l  to 
cone  03  (2000  degrees  F.)  the  body  becomes  denser,  but  the 
absorption  is  still  high — 13  per  cent,  and  the  colour  changes 
to  bufif.  The  clay  melts  at  cone  3  (2174  degrees  F.).  The  full 
sized  brick  submitted  was  bunted  in  a  dowti  draft  kiln  at  the 
works  of  the  Don  Valley  company  uf  Toronto. 

This  material  will  make  common  brick  by  the  soft-mtid 
process.     It    has    the    merit   of    standing    fast   drying    without 


14 

crackiriK,  hut  the  .-oKnir  is  i„.nr  an<l  ihc  I«h1v  ratliir  liulii    lu.i 
rM)r(>us. 

A  inuteri,.!  wliich  -eseml)Ics  nuirl  was  seen  „„  Hr.  shori-  of 
Iikf  lakf  al.,.m    22  miles  southYVL-st  <.f  the  rit  v  of  Saskal  «.!> 
and  als<.  ui,  J„hii  ForlH-'  farm  alxnit  2  miles  n.Mrcr  lown.     Tlu- 
maUTial  is  'iKht  ^Tey  jn  t„lour.  and  rouiaiiis  nuiiRTons  slulis 
t  IS  not  a  marl,  houevcr,  as  llu-  rontent  (.f  lime   (onlv  alnu  t 
15  per  CMUI  IS  Uh.  low:  sonic  small   hrick  of  the  maUTi.,!  uvrc 
made  and   hunud.   A  soft  crumhliuK  l,o,l\   resulted  in  hiiri.ii,.. 
wlru-h  was  t,M,  weak  t..  |,c-  of  aay   use.     Tins  material  a,,,,.  ,,r^ 
to  have  no  economic  valu.'.  an.l  only  oc,  urs  in  thin  laNcr; 


Flo  ml. 

A  plant  for  the  manufacture  of  common  hrick  hv  the  stilf- 

imui  process  was  in  operatio,-    at    tiiis  |«,i„t  inr  tin-  i^rst   tim.. 

•Inrinu   the  summer  <.f   V)l^.      h   is  situate.)  on    th.^   Canadi  m 
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ne.  ahout  6  miles  east  of  the  citv  of  Saskatoo 
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AlK>ut  10  to  12  feet  of  clay  is  exposed  in  the  pit  ex.  .uat.d 
f<.r  hnckmakmg  (Plate  U\).  h  is  a  ,trati(ie.l  deposit,  of  \eli.,w- 
ish  colour  with  ..ccasional  streaks  of  exceedinKlv  stiff  .lark  khn' 
Tiiatenal.  Sui,  ;i  parti.-les  of  gypsum  are  scatters!  thr.,u;^h  the 
deposit,  but  there  are  no  pehhles  ..r  coarse  grit. 

The  clay  works  well  and  tlous  lhrou;;h  the  .lie  of  the  ma- 
chine in  a  sm.K.th  bar  which  is  .-ul  \,y  ihe  wires  into  an  almi,st 
perfect  brick.     The  .Irving  qualiti.s  of  th.>  cku    are  poor    all 
attempts  to  dry  the  green  hrick  witliout  cracking  ha\irg  faile.l 
up  to  the  time  ot  m>-  visit  in  August.     The  (,lant  is  equipped 
with  a  Betchel  dryer,  hut  the  hrick  cra.-ked  in  tliis  drver  even 
when  no  heat  was  a.lmitted.     A  sample  of  cku   taken  from  this 
l()cality  hurne.!  to  a  gfxxi  red  .-..lour  an.l   har.l   IkkIv  at   18S0 
degrees  ^.,  but  it  was  imp.«sihle  to  drv  anv  hir^e  sisc.l  pieces 
made  from  It.  There  is  ,k-  sand  v.-.  the  vicinitv  of  the  plant,  an.I  it 
IS  doubtful   if  the  a<lditi..n   .,f  sand  would  impn.ve  the  drying 
unless  by  using  a  large  quantity,  which  would  weaken  the  bunie,! 
bixly  too  much.     The  pre-heating  treatment  seems  to  be  the 
only  remedy   for  overcoming  the  difticulties  in   this  clay,   hut 
It  IS  not  of  high  enough  gra.l.'  tf.  warrant  the  expense  .',f  this 
treatment. 
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Thf  tests  of  the  rla>'  were  lULvle  for  the  CDrnjianx  that 
erected  this  phiiit,  by  a  firm  of  chiyworkin^  machinery  makers 
in  the  I'liited  States,  anil  the  s,mii)ie  i)rick  sul)mitte<i  were 
s;it isfactory  in  every  respi'ct.  .\i>  t;"'^'''"'*'!'.  howe\er,  was 
given  tliat  the  plant  could  pnxhtce  simil.ir  lirick  under  working; 
conthtions. 

Davidson. 

A  sampi'  of  T'leistocene  cla\'  was  recci\etl  from  this  [loint 
on  the  Kejfina  hraneh  of  tlie  Canadian  Northern  raiiwa\'  from 
the  inanaj;er  of  the  I)ii\i(lson  Clay  Products  company.  This 
I  lay  is  very  plastic  and  has  go«Kl  workinj^  pro|)enies;  it  is  free 
from  pebbles  and  coarse  grit,  but  contains  numerous  crystals 
of  seleiiite.  It  bums  to  a  fairly  haril  reil  bod>'  at  low  temper- 
atures, but  it  cracks  r.o  badly  in  drying  that  it  cannot  be  used 
for  brickmaking  by  any  of  the  ordinary  i)rocesses,  even  with 
the  addition  of  33  per  cent  of  sand. 

An  etfort  will  be  made  to  use  his  clay  l)>-  what  is  known  as 
till-  ante-fired  process,  which  consists  in  first  calcining  the  clay 
in  heaps  as  it  comes  froi,-  the  bank,  using  either  Wfxxi  or  coai 
for  fuel.     The  cakined  '    grouml  in  dry  pans,  mixed  willi 

a  small  percentage  of  lime,  then  presscfl  into  brick  shapes, 
which  are  hardened  in  c\linders  under  a  pressure  of  120  pounds 
of  steam.  It  will  be  notetl  that  the  methtxl  f)f  ()rocedure  after 
the  l)umed  clay  is  grountl  is  the  same  as  in  making  sand-lime 
brick.  This  pro<-iss  is  in  the  experimental  stage  at  present, 
but  it  may  jirovide  a  means  of  working  those  clays  that  crack 
in  drying. 

Bruno. 

A  small  brick  plant  for  the  manuf.tcture  of  common  build- 
ing brick  was  erected  at  this  jjoint  on  the  Canadian  .Xorthein 
railway  in  1913.  A  sample  of  the  clay  to  be  worked  at  this 
kxality  was  submitted  to  the  laboratory  for  examination.  It 
is  a  yeIlow-c(/loured.  highK-  calcareous  clay,  apparently  free  from 
pebbles  or  coarse  i)articles.  When  tempered  with  25  per  cent  of 
water,  it  works  up  into  a  mass  of  fair  plasticit>-.  The  shrinkage 
on  drying  was  5  f)er  cent.     The  fast  drying  qualities  are  not 


gooil,   liiit   It  cm   he  dri-d 
follows  in  huniing: 


'li)\vl\    wilh  safety.      It   lnhavo; 


Cone. 


Kirf  slirinkanf 


Alisorptidii. 


CIoiii. 


010 

06 

03 

1 


27 
2Q 
25 
22 


s<ilnioti 

bull 

bull 


It  is  a  typical  calcareous  clay,  l)iiniiiit,'  to  a  soft  pink  ixiroii^ 
lifxiv  at  lower  temperatures,  becominj;  slij,'lif!y  denser  and 
I. uff -coloured  when  hnmcd  hiK'her.  A  ^jood  common  brick 
made  by  the  soft-mud  pn>cess  can  be  made  from  this  clay,  but 
they  must  be  bumetl  nearly  to  cone  1  (2lOl)degrees  F.)  in  order 
to  secure  the  best  results. 

Kamsack. 

The  plant  of  the  Kamsack  IJrick  and  Tile  company  is 
situated  about  a  mile  east  of  the  town  on  the  t:anadian  Xort'ieni 
Railway  line.  The  clay  is  taken  from  the  sloping  ground  of  a 
small  river  valley.  It  is  a  >ellowish  stratified  clay,  8  to  10  feet 
in  thickness,  fairly  free  from  pebbles.  It  is  overlain  by  1  or 
2  feet  of  gravelly  clay,  and  underlain  by  Cretaceous  shale 
which  is  described  later  on. 

'Ihe  clay  requires  24  per  cent  of  water  for  tempering;  its 
plasticity  and  working  qualities  are  ^airly  good.  The  drying 
shrinkage  is  6  per  cent,  and  the  drying  must  be  done  slowly,  as 
the  clay  is  liable  to  crack  if  forced.  The  results  obtained  in 
burning  are  as  follows: 


010 

00 

03 

1 

3 


0-2 
0-2 
1-5 
4 
softens 


.Absorption. 


Colour. 


23-8 
22 
18 
12 


light   red 
light  red 
bulT 
buff 
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Tlii-^  clay  will  niuki'  ^(xwl  cninmoii  l>rirk  \>\  tin-  soft-mud 
pnxiss,  hut  it  inuht  be  Iniriu'd  to  a  tiiiiiHr.iiuri.'  <j1'  mil  less  than 
2()(K)  (iegrces  F.  (com-  ().<),  olherwisf  the  hritk  will  he  t<x>  soft, 
and  utisafc  for  use.  Its  lime  contnit  is  r  itlier  hiKli,  so  that 
it  melts  rapidly  s(x>n  after  viiritiratioii  iuyiiis,  hut  it  is  idI 
necessary  to  hum  to  a  higher  temiurature  than  cone  1  (210(1 
(lpt;rees  V.). 

A  g(xxl  rule  to  ohsiTve  in  workin;.;  tlai'  calcareous  clays 
is  to  phkIucc  a  goov!  strong  yellow  colour  in  the  hunied  pr<Kiuct. 
The  phik  colour  is  an  indication  of  undiTlnimiiii;.  When 
cirhonatc  of  lime  exists  in  coarse  particles  or  pebbles  in  a  clay, 
tluy  are  usually  fatal  to  the  permanency  of  the  brick  made 
from  ii,  but  hard  burning  reduces  the  loss  from  this  source. 

L.\K.\Mn;    FOR.MAT'ON. 

rite  I-aramie  formation  underlies  a  large  triar.gular  ,irei 
in  southern  Saskatchewan.  The  base  of  this  triangle  forms  the 
southern  boundary-  of  this  province,  as  far  west  as  the  Wood 
Mountain  district,  which  is  includetl  in  it.  From  the  apex  ol 
the  triangle  a  narrow  belt  extends  northwestward  t(j  a  little 
beyond  the  main  line  of  the  Canadian  Pjcific  railway  west  ol 
Moosejaw.  This  area  includes  the  Souris  coal  fields  and  tiie 
Dirt  hills.  Detached  areas  are  foutid  north  and  west  of  this, 
where  the  Laramie  ft)rmation  occupies  the  summits  of  some  of 
the  plateaus  ami  portions  of  elevations  such  as  the  (A-press 
hills. 

This  area  is  of  importance  because  it  omt.iins  at  many 
localities  while  or  light  grey  san.  /  fireclays,  and  other  deixisils 
of  a  similar  nature,  which  do  not  stand  fjuite  so  much  luat, 
calktl  semi-refractory  clays.  The  firecla\s  of  this  region  have 
fushig  iH)inls  between  cone  27  (1670  degrees  C.)  and  tx>ne  32 
(1750  (legTces  C),  while  the  latter  fail  in  the  hre  tests  at  cone 
15  (1430  degrees  C.)  to  cone  25  (1630  degrees  C). 

Certain  deposits  of  these  t\pes  have  been  dcscTibcd  in 
the  two  reports  on  western  clays  already  published.  Some 
additional  localities  discovered  during  the  seas<3n  of  1913  are 
given  in  the  following  pages,  along  with  other  deposits  of  less 
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licici'i  ihitkiif>s.  riic  IiM-aliiv  «i\tn  for  it  i>.  see.  .<(),  ip.  (>, 
r.ii!j;f  IS,  \V.  2iiil  iiur.  and  in-ar  tlir  l.r.nu  li  line  u:  the  (  .ituidiaii 
NOrthini  railway. 

liii   Mudilv  Valley  South  of  H.n'yuv,h. 

I  lie  v.illiy  of  flu-  IJiy  MimIiIv  ri\(r  ii.^  1(1  i..  1  _'  milo  miuiIi 
of  nciiL'oiiuh  -tatiii?!,  I. II  a  l>r,nii!i  of  ilu'  Cinadiaii  Nurili.ni 
r.iilv\-.L\-.  This  rixir  lias  cut  (|o\m,  ilirouuli  i  siTi<'s  <>l  liori- 
zonlal  liids  .)l  (la\s,  -„m,is,  ami  lignite-,  wliich  .in'  ixi>om(|  t,<\ 
X\\v  sttrpir  >i(i<-  of  tlu'  vailty  (I'lalc  l\')  A  white  mikK 
(■la\  (•oiii;,iniii^  nisi  i  o|onr«l  lumps.  w1m<Ii  laniuTs  in  the 
vicinity  use  as  a  plaster,  oicurs  near  the  ixjttont  of  the  bank. 
'I'his  cla\  (172)  reqrires  24  per  cent  ol  water  for  temperiiij^, 
it  is  ver\  plastic,  stiff,  and  pasty  in  the  wet  state.  It  drit's 
slowh  and  exudes  solui)le  salts  which  form  ,i  ^li^ht  siuni.  The 
ilrying  shiiiik.ii,'e  was  V  per  cent.  The  small  test  pieces  dicl  not 
cr.ick,  but  lull  si/ed  wares  may  crack  in  drying.  The  followinK 
results  were  olitained   in   huniinii: 
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The  h(xly  Is  vitrified,  develops  fused  spots  on  the  surface, 
and  becomes  sliKhtly  vesicular  at  cone  1(J.  This  clay  is  not  so 
saniK-  as  170,  cons«'fiuentl\'  the  siirinkages  are  -reater  and  it 
burns  to  a  denser  luMJy.  It  is  probably  suitable  for  the  manu- 
facture of  sewer-pipe,  but  its  drying  qualities  would  have  to  be 
carefully  tested  before  a  decision  to  this  effect  amid  be  made. 
It  work?  well  in  the  dry-pres,sitl  process,  .uid  shoul  I  ^,'ive  a 
good  butf  or  flashed  colour,  with  a  hard  b(Kiv  when  burned  to 
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<"iir  1.  Ii  Ijcloi^s  tf)  the  m  mi-rifr.i(:t<>r\  diss  «.|"  t  lays,  and  is 
not  a  fireclay.  A  similar  rl,i\  is  s.ii.|  i..  (.iitcrnp  at  several 
(ilaces  aloMj;  the  lH)tt<.in  of  the  valley  ol  the  Win  Muddy  livcr. 
The  position  jjiven  for  the  alxne  de(H.sit  is  set.  ,^1,  ip.  ,1,  range 
24,  W.  2n(l  nier. 

OverKiiiK  the  white  or  liKht  nn  y  elays  .ire  a  series  of  lignite 
seams  and  heds  of  j^rey  and  l.rownish  clays  and  sands.  A 
sample  was  taken  from  ..ue  of  the  clay  beds,  which  had  a  thick- 
ness of  4.?  feet  at  this  luc.ility.  It  is  a  soft,  tiiie-Krain..!,  j;n>y 
(lay,  containing  limonite  concretions.  It  makes  a  stiff  stickv 
p.iste  when  temperwl  with  water.  The  small  test  pieces  cracked 
so  hailly  that  the  test  cmild  not  he  [)roceeded  with.  The  ad- 
dition of  siind  d«x-s  not  cure  the  tendency  to  »Tack,  so  (hat  the 
material  ajipears  to  be  useless  for  the  ni;Miufacture  of  clay  prod- 
ucts, in  the  raw  state.  The  pre-heatinR  proc;ess  iniKht  be 
applic^l  to  stop  t!ie  cracking,  but  as  the  clay  is  an  easily  fusible 
and  rather  low  grade  variety  the  expense  of  this  irtatmeiu  would 
be  t<M>  great. 

.\  I)e-d  of  grey  sand,  M  feet  in  thickness,  overlies  this  cl.iy. 
litis  sand  is  actually  plastic,  formhig  a  rather  sti(  kv  m.iss  when 
tempered  with  M)  jht  cent  of  w.itcr.  It  is  easily  mou!de<l.  but 
tlif  small  test  pieces  crack  ludly  in  drying,  and  burn  to  a  wea 
rtd  IxKly.  which  is  easily  crumbled.  The  gre.iter  part  of  this 
deposit  is  composed  of  sand  grains,  mostly  qiLirtz,  a  large 
IHTcentage  of  which  are  coarse  enough  to  remain  on  a  l.K)  mesh 
sieve.  The  small  proportion  of  clay  in  this  mass  h.is  the  power 
to  cause  plasticity,  and  cracking  in  drying.  It  is  a  natural 
example  of  the  futility  nf  trying  to  stop  the  cracking  of  some  of 
the  Laramie  clays  of  Uiis  region  by  the  addition  of  sand. 


Coal  Mine  Lake,  Near  Bengough. 

.•\bout  2  feet  of  soft  grey  shale  underlies  the  coal  seam  at 
this  locality.  This  clay  is  highly  plastic  and  stickv,  with  [iof)r 
drying  qualities.  It  burns  to  a  dense  hard  red  IkkIv  at  cone 
06  with  a  total  shrinkage  of  1 2  per  cent,  which  is  excessiv  e.  This 
clay  is  of  little  or  no  value. 
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I  iKlrrlviiin  this  (lav  is  a  !m<1  ..I  vrllow  -ilt  17';i  wh'uU 
Wfirks  up  into  .i  Uxly  of  ratlu  r  low  |)l.isti(ity  when  t('m|HTeti 
with  watcT.  It  h.is  .i  flryiiii;  sIiriiikaKi'  of  i>  \nr  n-vt.  ,in<l  ran 
proljably  U'  dric*!  s.ift|y,  witlmiit  it.k  kiuy;.  It  \mms  to  a  lisht 
n-d,  foroiis  luit  «)ini(l  ImmK  at  vnUf  (V<.  witlmut  .tnv  tin-  -ihrink- 
.iKC.  This  in.itiTial  is  suitahii-  for  tin-  inanufartiirc  ol  coinnion 
red  Itrick  l)y  the  soft-niiid  pri«vss.  Tlic  lo<alit\-  i^ivc  ii  for  these 
clays  is  sec.  3,  ip.  5,  ran^e  2.<,  VV.  of  2nil  nur. 

fiiii  Muddy  P.O. 

Sec.  <>,  tp.  1.  range  22,  "'.  2nK\  imr 

A  siunplc  of  rather  hare,  ^rcy  shah  (171)  wlin  li  lie<i  mi  top 
of  a  .<-f(K>t  coal  seani  was  <-ollectcd  at  this  (loint.  Tliis  il.iy 
rctiuires  .M)  j^kt  cent  of  water  for  tempering,  it  is  very  pl.istic, 
smooth,  and  sticky.  Its  drying  shrinkajjc  is  S  per  cent.  The 
small  test  picc»-s  did  not  cr.ick  in  drying,  hut  it  is  probable  that 
full  size<l  pieces  of  w.ire  might  do  so. 

It  bums  to  a  light  red  IkkK-  with  rather  high  absor[)tion 
at  cone  06,  and  is  fused  to  ,i  slag  at  cone  .?.  If  the  (Irving  dif- 
ficulty can  be  overcome,  this  shale  would  make  gornl  common 
brick.  .Aliout  25  jK-r  cent  of  sand  could  be  used  to  reduce  the 
air  shrijik.ige.  It  is  not  a  lireclay,  nor  is  it  suitable  for  the 
manufacture  of  vitrified  wares. 

Willoivhiinch  Lake. 

(Sec.  ,55,  tp.  .S,  range  26,  W.  2nd  mer.) 

A  bed  of  massive,  tine-gr.iined,  grey  clay  occurs  ovprKing 
a  coal  seam  at  •'  's  point.  A  sample  of  this  clay  (177)  rc()uired 
36  per  cent  of  water  for  tempering.  It  formed  a  very  plastic 
sticky  m.-iss  but  the  working  cjualities  were  fairly  good.  This 
clay  will  probably  crack  in  dr>ing  when  made  up  into  full  size 
wares,  but  the  test  pieces  did  not.  Its  drv'ing  shrinkiige  is 
excessive,  being  9  per  cent.  It  bums  to  a  steel  hard,  light  red 
body  at  cone  06,  the  fire  slirinkage  being  2  per  cent,  and  the 
absorption  15  per  cent.  It  vitrifies  at  cone  2,  and  bt>gins  to 
soften  about  cone  5.  When  made  up  by  the  dry-pressed  pro- 
cess, this  clay  bums  to  a  very  fair  red  colour,  and  hard  body  at 
cone  06. 
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Thf  shrinkage  is  r.ittii  r  liiwli,  .iiid  the  ilrviim  (iii.ilifits  [wxir. 
fithiTwist'  t\\\-<  is  .1  very  kimmI,  ri-d  huniiti^  <l.iy.  It  wouhl  In- 
us«'ful  ti)  mix  with  sonii-  of  the  swiiuly  lin-cl.iv  ili.it  ih( nr^  in 
thisdistrirt.  tor  the  pur[x)s<'  of  ni.ikini;  stw(r-|)i|)e  or  tireppoiriin; 


V'erwood. 

A  l«(l  of  (lark  ^Tvy,  wjft  shale,  or  h.tril  cLiy  <>i  urs  in  sec. 
2H,  tp.  7.  ran^e  27.  W.  irul  nur.  I  his  elav  reiiuin  the 
large  amount  of  4.s  per  rent  of  w.iK  r  lo  !)riii^  it  to  .i  ".oi  m^ 
ConsistuiKA-.  It  is  ,1  vcr\  fine-gr.lineil  iiiatirial.  exceeiiiiij^K 
plastic,  still,  ami  p.isty  and  li.ird  to  work  in  tin-  wei  st.iie.  1 1 
cracks  in  drying,  [t  Imrns  to  .i  red  colour  \\itli  .in  exussive 
shriiik.ine,  and  softens  at  cone  5  It  is  not  .i  tirtrl.i> ,  and  rwnild 
be  a  difikult  material  t(,  li.mdle  for  the  ni.iiiuf.icnire  ol  .mv  kind 
of    clay    pro<luct. 

.A  lied  of  ),Te>  ish  cla\  1.^  feit  thick  ok  urs  on  the  VVeylxiru- 
l.ethlirids;!-  line  of  the  < '.ui.ulian  l^.u-ilic  r.iilvv,t\  .i  sli,,rt  ijist.ince 
west  of  V'erwixKJ  st.iiioji.  It  is  overlain  In  11  feet  of  s.in(l. 
This  cl.iy  works  up  >o  stiff  and  (  r.icks  so  l).idly  in  dryin-  tli.u 
it  is  useless.  The  addition  of  sand  din-s  not  overcome  Miese 
delects. 

Lake  of  lite  Rht  rs. 

De[X)sits  of  white  s.in(ly  cla>  ,ire  situated  near  the  iiortli 
end  of  Lake  of  liu-  Rivers,  near  the  Exp.iiist  liranch  of  the  Cana- 
dian Pacific  r.iilway,  iuid  also  near  the  .A\oMea  branch  of  the 
Canadian  .Northeni  railway.  Some  lignite  -earns  also  occur 
in  this  vi(-inity.  A  sami)le  of  the  clav  was  collectid  by  Mr. 
Rose,  the  Imality  given  being  sec.  U  ip.  11,  range  28,  \V. 
2nd  mer. 

This  is  a  white  sandy  clay  (ITS),  the  sand  iX)rtioii  is  com- 
posefl  of  small  rounded  quart/,  grains  with  an  (xcasional  sc.ile 
of  white  mici.  It  requires  20  per  cent  of  water  to  bring  it  to 
a  good  working  cxmsistency,  its  plasticity  and  working  t|ualilies 
are  gtXKl.  Its  shrinkage  on  drying  is  5  per  cent,  .mdwili  i)rob- 
ably  stand  fast  drying.      Its  liehaviour  in  burning  is  as  follows: 
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This  iii.itirial  i-;  .ilmost  refractory  fiKUinh  to  he  ,i  tirccl.iv, 
oiilv  failing  .It  *(t  (IcKni'sC.  Iiclow  the  requiriiiuiit^  <>l  that  <  l.iss 
It  stands  coiisi(ltTal>l\-  more  itcat  than  170  or  172,  and  may  l>c 
used  for  many  purjioses  where  the  demands  for  refrattorines, 
are  not  very  exacting.  It  is  a  vaiiialjle  clay  in  tlie  distrirt 
in  which  it  <KCiirs,  and  when  usi'<l  alone,  or  in  a  mixture  w'tli 
more  easily  fusible  clays,  will  prfnluce  a  large  r.mge  of  clav 
pnKluits   for   structural    purposes. 

There  ai)()car  to  be  two  or  more  beds  of  clays  siniihir  tn 
the  above  in  tliis  l(H-alit> ,  as  samples  fmm  another  source  wer« 
sent  to  the  l,ilM)ratory  for  examination,  which  were  said  to  havt 
come  from  the  same  depiisits  on  the  L.ike  of  Rivers. 

Thesi'  were  ^eyish  white,  sandv  days,  but  not  (|uite  so 
clean  in  appearance  as  17,S.  Moth  these  cl.i\s  were  fused  at 
cone  20,  so  that  they  ,ire  scmi-refr.ictory  clays  .md  st.iiul  a 
hij;h  dopree  of  heal,  but  they  are  not  fncclays. 

The  following  <:liemic<il  an.ilysis  made  i)y  VV.  S.  |{ishf)p,  \i 
A.,  shows  the  composition  of  the  two  samples  of  cl.iy  from  Lake 
o.'  Rivers: 

1.  2. 

Silica  (SiOs) h8- 17       66-.^0 

Alumina  (Al2().i) 21-76       19-02 

Iron  oxide  (FeO) 1-98         .5-60 

I-ime  (CaO) 0-22         0-11 

Magnesia  (MrO) 0-72         0-60 

Alkalis  (N'ajO+KoO).    .  1-20     not   determiiiw 

Loss  on  ignition 6  07         7-29 
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These  rla\s  can  Ix-  um'!  t'lr  the  maiiiiiai  tun-  i.f  sr-wor-pipc 
ami  face  brick  or  r'R'i)rf.xiliiiKt  wliou  niixctl  with  :\  proponioii 
of  more  easily  fusible  clay  or  alone.  There  is  iiDt  nuicli  (iciiiand 
for  fireclay  in  Saskatchewan,  a  clay  that  workr,  well,  ilries 
easily,  and  with  a  gofxl  range  of  vitrification  in  burning,  is  fir 
more  important  .it  present  in  that  province. 

Mullrany. 

(^Sec.  6,  tp.  (•>.  range  27.) 

A  sample  of  dark  grey,  hard  clay  was  collected  from  this 
IfKality  by  Mr.  Rose.  This  is  a  very  fine-grained,  highly  plastic 
clay,  absorbing  the  large  amount  of  4t  per  cent  of  water  iii 
tempering.  It  is  very  stiff  and  pasty  in  working,  hard  to  di\  , 
and  has  high  shrinkages.  It  bums  to  a  hard  red  body  at  low 
temperatures,  and  begins  to  soften  ;d)out  cone  .?. 

()n  acc-ount  of  p(X)r  working  anil  drying  qualities,  together 
with  abnormally  high  shrii^kages.  this  cla\'  is  not  of  nuich  \alue. 

Another  sample  of  clay,  collected  at  a  point  a  short  distance 
west  of  the  above,  the  locality  given  being  sec.  12,  tp.  6,  range 
30.  W.  2nd  mer.,  was  also  tested.  This  was  a  grey  calc.irtHius 
rather  silty  slay,  containing  rusty  lam[)s.  It  requires  2.S 
per  cent  of  water  for  tempering,  it  worked  up  fairly  plastic, 
but  was  rather  flabby  in  the  wet  state.  It  is  one  of  the 
few  clays  in  this  region  that  will  stand  fast  drying  by  artificial 
heat,  which  is  probably  owing  to  its  lime  content  as  wc'll  as 
to  its  silty  character.  The  drying  shrinkage  is  5-.S  percent. 
It  bums  to  a  fairly  good  light  red  or  siilmon-coloured  body  .it 
cone  06,  with  an  absorption  of  11  per  cent,  and  melts  to  a  slag 
at  cone  4.  This  clay  is  suitable  for  the  manufacture  of  common 
building  brick. 

Mortlach. 


About  7  miles  south  of  Mortlach,  on  tiie  southwest  quarter 
of  sec.  17  tp.  16,  range  1,  W.  3rd  mer.,  a  bed  of  grey,  smooth 
clay  was  discovered  outirropping  on  the  side  of  a  coulte.  It  is 
overlain  by  a  thin  seam  of  lignite,  and  se\er.il  feet  of  glacial 
stony  clay.     A  shaft  whicii  was  sunk  on  the  properly  in  search 
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of  coal  is  s.M(l  to  !i;i\''  passed  tliroiigli  a  thickness  of  9  feet  of 
this  (;la\  .  Tiiis  cl.iy  (15,?)  i^  very  fir,e-j,Tatiitxi  and  highly  plastic 
when  wet,  ami  <>f  a  dark  jjrey  colour,  but.  bleaches  to  nearly 
white  when  dry.  Its  >lirinkage  on  drying;  is  rather  high,  being 
U)  per  cent.      The  following  results  were  obtained  on  burning: 
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This  material  resembles  a  stoneware  cla\.  but  the  shrinkage 
is  rather  KX)  hi:<h  for  use  in  t!ie  manufacture  of  stoneware 
;'ottery.  It  stands  a  fairly  high  degree  of  heat,  being  a  senii- 
refractory  clay.  It  is  probably  suitable  for  a  high  grade  face 
brick  made  by  the  dry-pressed  process.  It  would  also  be  useful 
as  one  uf  tile  ingretlients  of  a  se\ver-[iipe  brnly. 

liast  End. 

.\  small  sample  of  white  or  light  gTe\'  cla>-  rollectwl  on  the 
oank  of  Frenc  hman  river,  a  few  miles  south  of  East  End,  was 
submitted  to  the  laboratory  for  examination.  .\o  information 
regarding  the  thickness  of  liie  de(x:>sit  or  its  overburden  was 
given.  It  was  a  ver\-  plastic,  smcx)th  clay  with  good  working 
qualities.  It  bums  to  a  light  grey  colour  with  a  vitrified  body 
at  about  cone  5,  and  is  fuse<l  at  cone  15.  It  is  one  of  tho,se  s«>nii- 
refractory  clays  of  the  stonewari'  typ»'. 

The  wliite  or  light  ijTey  clays  on  the  Frenchman  river  and 
Farwell  creek,  south  of  the  Cypress  hills,  were  described  in  the 
Geological  Survey  reports  nearh-  30  ye.irs  ago.  On  account  of 
their  remoteness  from  any  lines  of  transportation  these  clays 
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have  hitherto  been  inaccessible.  The  VVoybum-Lethbridge 
branch  of  the  Canadian  Pacific  railway  now  under  construction 
will  shortly  place  these  clays  at  the  disposal  of  clay-workers. 

if    'cheunn  River. 

There  is  a  small  d.  .  '  area  of  the  Laramie  formation 

lying  just  north  of  the  Saska.^.iewan  river,  southwest  of  Elbow. 
A  small  sample  of  clay  from  this  area  was  received  at  the  labor- 
atory, the  locality  given  being  sec.  17,  tp.  21,  range  10,  W. 
3rd  mer. 

It  was  a  light  grey,  plastic  clay  which  burned  to  a  grey 
colour  and  vitrified  body  at  cone  10,  and  fused  at  cone  20.  It  Ix'- 
longs  to  the  group  of  semi-refractory  clays  found  in  southern 
Saskatchewan,  resembling  No.  170,  from  ''rooking.  No  in- 
formation was  given  about  the  extent  of  the  deposit.  It  appears 
to  be  situated  at  a  considerable  distance  from  a  railw.iy. 

NIOBR.\RA    SH.\L1-: 


Kamsack. 

The  Niobrara  shale  is  found  underlying  the  surface  de- 
posits and  also  exposed  at  a  few  points  along  the  Canadian 
Northern  railway,  a  short  distance  east  of  the  town  of  Kamsack. 
It  was  uncovered  in  the  bottom  of  the  clay  pit  of  the  Kamsack 
Brick  and  Tile  company,  when  the  surface  clay  overlying  it  was 
removed  for  brickmaking  purposes.  The  shale  is  brownish  in 
colour  when  near  the  surface,  but  is  dark  grey  below.  It  con- 
tains a  large  quantity  of  selenite  or  gypsum  crystals  scattered 
irregularly  through  the  deposit.  The  Niobrara  shale  is  soft  and 
can  easily  be  dug  out  with  a  spade,  but  it  is  much  tougher  to 
work  in  than  the  overlying  Pleistocene  or  surface  clay.  This 
shale  when  ground  and  mixed  with  water  forms  a  pasty  mass  of 
high  plasticity,  which  is  stiff  and  har.  to  work.  It  shrinks 
greatly  and  cracks  in  drying.  It  burns  to  a  hard  red  body  at  low 
temperatures,  but  will  swell  or  bloat  unless  fired  very  slowly. 
If  made  up  by  the  ilry-press  process,  the  drying  difficulty  is 
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overcome,  hut  the  bricks  will  rlicck  in  Ixirtiiu^;.  On  ;ica)unt 
of  its  |)<x)r  (Iryiuy;  and  bunting  qualities  this  matcri.il  is  not 
ri'comim'ndi'«i  for  the  inatiufacture  of  clay  priKJiicts. 

Swifl  Current. 

There  are  numerous  exposures  of  Niobrara  shale  in  tiie 
tor*  a:e  along  the  west  bank  of  Swift  Current  creek,  just  north 
of  th'  town,  beginning  near  the  hf*i[)ital.  It  is  dark  grey  in 
colour  and  soft,  and  may  easily  be  misUiken  for  a  surface  clay 
at  the  outcrops.  It  contains  a  considerable  quantity  of  gypsum 
in  rosettes  and  tlaky  slates.  This  shale  is  highly  plastic  and 
pasty  when  ground  and  tempereti  with  water,  being  also  ex- 
ceetlingly  stiff  and  hard  to  work.  It  cracks  badly  in  drying, 
even  the  small  test  pieces  ma<ie  from  it  cTacked  at  ordinary  room 
temperature  shortly  after  being  moulded.  It  bums  to  a  steel 
hard,  red  body  at  cone  010,  with  a  high  shrinkage,  and  melts 
at  al)OUt  cone  3.  This  shale  is  defective  in  the  three  most  im- 
portant qualities  a  clay  must  have  for  successful  manufactur- 
ing, viz.,  W(  ''■'ing,  drying,  and  burning. 
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CHAPTER  III 
ALBERTA. 

PLEISTOClNli. 

Tlitre  is  a  large  area  uiiderlaiu  b\  stratified  Pleistocene 
day  in  central  Alberta.  It  is  worked  for  brickinaking  at  La- 
coinbc,  Red  Deer,  and  Innisfail.  It  reaches  a  dei)ih  of  40  or 
50  feet  in  places,  but  its  thickness  is  verv  une\tii  as  it  is  laid 
down  on  a  hummocky  surface  of  boulder  cla> .  Knolls  of  boulder 
"lay  occasionally  rise  to  the  surface. 

Bullock  sville. 

There  arc  some  goo<l  exposures  of  this  clay  in  the  cuttings 
along  the  Canadian  Xorthern  railway,  between  Hullocksville 
and  Alix  and  along  the  valley  of  Haynes  creek  in  this  vicinity. 
The  dcp<«its  generall>  consist  of  soft,  yellowish,  silty  layers, 
interlaminated  with  harder  grey  la>  ers  of  stiff  clay.  There  arc- 
occasional  bunches  and  streaks  of  gravel,  but  these  couW  be 
avoidetl  in  mining  the  clay. 

An  average  sample  was  tak(ni  from  a  bank  about  20  feet 
high  in  a  railway  cutting  near  Stone  siding  (Plate  V  B).  The 
clay  contains  a  small  percentage  of  finely  divided  lime,  but  no 
coarse  particles  or  lime  pebbles  were  found  in  the  portion  sampled. 
This  clay  requires  24  per  cent  of  water  for  tempering,  it  works 
up  into  a  very  (elastic  wet  bo<iy.  Its  drying  shrinkage  was  about 
8  per  cent,  which  is  rather  high,  but  this  could  be  reduced  by 
the  addition  of  about  25  per  cent  of  sand.  It  behaves  as 
follows  in  burning: 
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The  clay  bums  to  a  rikxI  hard  bcnly  at  cone  010,  but  the 
colour  is  Ix'tter  and  the  Unly  denser  at  cone  Of).  The  fire 
shrinkage  becomes  too  great  if  bu.-ned  to  a  hi^htr  teni[)erature. 
The  drying  qualities  of  tiu-  clay  were  not  tested,  but  it  (Duld 
probably  he  dried  safely  on  rack  and  pallets.  It  could  be  used 
for  the  manufacture  of  common  brick,  l)y  either  the  stitl-mud 
or  soft-mud  process,  the  l.itter  beiii^'  the  easier  to  dry.  The 
proper  temperature  (if  buniini;  is  aliout  18,^0  decrees  F.  The 
burned  bricks  become  coated  with  an  obje(  tionaiij'-  w'.ite  >ciirn, 
which  obscures  the  colour  of  the  red  iMniy. 

Mirror. 

A  small  sample  of  clay  from  this  vicinit\  was  sulimitte<i  for 
testing,  by  Mr.  Alex.  Mather.  It  was  a  buff-wloured.  slightly 
calcareous  gritty  clay,  containing  particles  of  gypsum.  It  was 
\ery  plastic,  and  rather  sticky  when  tempereil  with  water.  Its 
drying  shrinkage  was  only  5  per  cent,  but  its  drying  (juaiities 
were  not  gootl.  The  clay  Ix'ms  to  a  dense  steel  iiard  rtxJ  bo<_ly 
at  cone  010,  without  any  tire  shrinkage.  It  stands  firing  to  a 
higher  temperature  than  the  clay  from  BuUocksville,  as  it  is  not 
softened  at  cone  1.  It  is  a  very  g(.XKl  common  brick  clay,  and 
might  also  be  used  for  tiie  manufacture  of  hollow  building 
blocks,  if  the  (trying  could  be  accom[ilislied  safelw  \o  st.ite- 
ment  was  given  regarding  the  extent  of  the  deposit. 

Innisfail. 

Coinmon  brick  are  made  at  this  locality  by  the  Iimisfail 
Brick  Company  (Plate  V  A).  The  clay  bank  at  the  brick 
works  shows  alternate  i(ands  of  sand,  silty  clay,  and  stiif  clay, 
in  horizontal  layers  of  6  inches  to  1  foot  thick.  A  proper  mix- 
ture of  these  materials  seems  to  make  an  excellent  building 
brick.  There  d<x;s  not  appear  to  be  much  trouble  from  cracking 
in  drying,  as  the  green  brick  come  intact  from  a  steam  dryer. 
The  brick  are  made  by  the  stiff-mud  process,  end  cut,  some  of 
them  being  made  hollow  f(jr  partition  brick.  The  burning 
is  done  in  3  updraft   rectangular  kilns,   with   permanent  side 
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walls,  the  fuel  usetl  being  dry  poplar.  The  greater  part  of  these 
brick  are  sold  in  Edmonton,  and  are  probably  the  in-st  common 
brick  made  at  present  in  the  province  of  AllMrta  from  surface 
clays. 

Belvedere  P.O. 

Two  small  samples  of  clay  from  this  locality,  in  tp.  58, 
range  3,  W.  5th  mer.,  were  submitte<l  to  the  laboratory  for 
testing.  One  sample  was  a  yellowish  non-calcareous  clay, 
which  was  very  plastic  and  stifT  and  hard  to  dry  in  the  wet 
state.  It  has  a  large  drying  shrinkage,  and  dries  very  sKjwly. 
It  burns  to  a  dense  steel  hard  body  at  cone  010,  and  fuses 
at  cone  2.  This  clay  will  make  good  common  brick,  with 
the  addition  of  25  per  cent  of  sand,  if  the  drying  difficulty 
is  not  too  great.  The  other  sample  was  a  yellow  gritty  cal- 
careous clay,  not  very  plastic  when  wet.  This  clay  swells 
slightly  on  burning  and  gives  a  very  porous  chalky  Ixxly,  as  the 
percentage  of  lime  is  rather  high.  When  underbumed  it  has 
a  salmon  colour,  turning  to  buff  when  fully  burned.  It  would 
make  a  common  brick  of  doubtful  quality.  A  mixture  of  these 
two  clays  would  probably  give  better  results  than  either  of  them 
used  alone. 

Stettler. 

The  town  anfl  surrounding  district  of  Stettler  is  underlain 
by  Pleistocene  cla>  which  for  he  most  part  is  of  glacial  origin. 
Pebbles  are  scattered  freely  tn.oughout  parts  of  the  clay,  but 
large  patches  are  fairly  free  from  them.  A  small  quantity  of 
red  brick  were  made  two  years  ago  at  the  east  end  of  the  town, 
near  the  crossing  of  the  Calgary  branch  of  the  Canadian  Northeni 
railway.  A  small  sample  of  clay  for  testing  was  collected 
at  the  roadside  about  half  a  mile  west  of  the  town.  This  clay 
appeared  to  be  free  from  pebbles,  but  a  section  only  a  few  feet 
below  the  surface  was  seen.  The  clay  cracke<l  so  badly  in  drying, 
that  it  could  not  be  burned.  It  is  quite  probable  that  the  clays 
in  this  vicinity  are  to  a  large  extent  defective  in  this  respect. 
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Vegreville. 

Two  large  samples  of  clay,  taken  from  diffiTcnt  depths  to 
12  feet  l)elow  the  surface,  were  submitted  for  testing  hy  the 
Vegreville  Brick  company.  Both  siimples  art-  brownish,  non- 
calcareous,  very  sandy  clays,  but  free  from  pebbles  of  (xiarse 
grit.  The  upper  part  of  the  dejKJsit  is  more  .sandy  than  the 
lower,  otherwise  it  is  much  the  same  in  c  haracter,  so  that  they 
may  be  treated  as  one.  The  clay  is  very  plastic,  but  not  excess- 
ively so,  and  its  working  qualities  were  very  gixnl.  The  shrinkage 
in  drying  is  about  7  jier  cent,  and  the  drying  qualities  are  poor. 
It  burns  to  a  very  clean  retl  hard  Ixxly  at  cone  06,  and  should 
produce  a  good  building  brick  when  bume<l  o  that  temperature. 
Brick  made  by  the  stiff-mud  or  wire-cut  priKX'ss  from  this  cla> 
would  be  ha'  1  to  dry.  but  soft-mud  brick  could  probably  be 
dried  slowly  i!  protect-xl  from  hot  winds  on  racks  and  pallets. 
The  clay  wiM  cr.i<k  !  .idly  if  forced  in  drying.  Some  dry-pressetl 
test  pieces  were  made  up  from  this  clay,  but  the  results  of  the 
burned  trials  were  not  very  g(xKl,  as  the  brick  were  Ux)  soft 
and  porous.  Very  few  Pleistocene  clays  are  suitable  for  the 
manufacture  of  pressed  brick. 

Medicine  Hat. 

A  new  brick  plant  owned  by  the  Medicine  Hat  Brick  com- 
pany was  built  during  the  summer  of  191,?  on  the  site  of  the  old 
Purmall  and  Fruitt  brickyard  (Plate  VI  B).  This  plant  is  de- 
signetl  for  a  large  output  of  common  wire-cut  brick.  A  huge 
Bonnot  special  machine  with  a  two-stream,  end-cut  die,  having 
a  capacity  of  200,000  brick  a  day,  was  installed.  A  Williams 
clay  crusher  will  be  used  to  prepar"  ;.he  stitf  clay  which  occurs 
in  their  bank.  Tunnel  driers,  heated  with  gas  furnaces,  and 
provided  with  fan  draft  are  use<l  for  drying  the  brick.  The 
plant  will  be  driven  by  electricity  obtainetl  from  the  city  power 
house,  about  550  horse-power  i)eing  required  for  full  running 
capacity.  The  burning  is  done  in  a  series  of  updraft.  cased 
kilns  fircti  with  natural  gas  (Plate  VI  B.)  The  source 
of  the  raw  material  is  the  high  bank  against  which  the  plant 
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is  liuilt.  It  (fiiisists  of  a  mixturi'  of  very  stitT  clay  or  Kumfx) 
with  silty  day  .iiid  s,in(i  mixed  togctluT  in  irrejjuliir  layers  and 
(M)ckets.  The  gunilK)  clay  when  used  alone  is  very  stiff  and  hard 
to  work,  it  has  a  tendency  to  crack  in  drxing,  and  lias  a  \ cry 
hisli  air  shrinkage.  It  burns  to  a  steel  hard  Ixxly  with  fairly 
gofKl  red  colour  at  com-  010,  and  softens  at  cone  1. 

The  silty  d.iy  is  easy  to  work  and  dry,  but  makes  a  rather 
porous  weak  brick.  These  clays  are  so  irreijularly  distributed 
in  the  bank  that  it  is  im[K)ssible  to  mine  them  separately.  The 
KUmlK>  clay  remains  in  lumps  after  lieing  passed  through  rolls 
and  pug-mill,  and  docs  not  break  down  and  mix  with  the  other 
clay  so  as  to  give  a  uniform  body.  The  William  clay  crusher 
is  said  to  overcome  this  difficulty,  and  to  deliver  the  material 
to  the  pug-mill  in  a  thoroughly  pulverized  condition.  A  machine 
that  will  pulverize  wet  gumlx)  as  it  comes  from  the  bank  will  be 
a  valuable  addition  to  the  clay  workers  equipment  in  the  west. 
There  will  doubtless  be  man\-  difficulties  of  a  technical  nature 
to  deal  with  before  this  plant  is  running  smtXJthly  to  full  capacit\'. 

Pottery  Works  at  Medicine  Hal. 


The  most  important  recent  addition  to  the  clay  working  in- 
dustries at  Metlicine  Hat  is  the  works  of  the  Medicine  Hat 
Pottery  company  (Plate  VII  B).  This  plant  is  erected  and 
equipped  for  the  manufacture  of  stoneware  goods.  A  large 
quantity  of  these  articles  were  tunied  out  during  191,5.  These 
consist  of  churns,  butter  cTocks,  milk  pans,  jugs,  and  jardinieres. 
The  stoneware  clay  used  at  this  plant  is  all  brought  by  rail  from 
the  Spokane  district  in  the  state  of  Washington.  Some  attempts 
have  been  made  to  use  the  clays  from  Dunmore  and  Redcliff, 
but  they  all  proved  too  impure,  and  too  easily  fusible,  besides 
having  very  serious  drying  defects. 

The  ordinary  Bristol  and  Albany  slip  glazes  are  used,  but 
some  experiments  have  been  made  with  local  clays  for  this  pur- 
pose. The  trials  no  far  made  show  that  a  light  brown  or  yellowish 
glaze  can  be  obtained  from  a  washed  clay  that  occurs  in  the 
vicinity  of  the  works. 
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'I'liis  l<H;al  cldy  In  .i1m>  ii-^i-d  for  in  ikiun  (lower  ;M)ts,  It 
liiiriis  to  .1  rfil-roIoure<!,  Mivxdh  ImkIv  at  a  i((ii|>>T;ituri'  of  \sM) 
(!(^T('f»*  F.  The  [Mitlcrv  i:oni[>aiiy  is  M\in.Iiiii>;  for  i  clay  in  wi-st- 
cm  <"aTia<la,  wliiili  wonkl  tnct-t  their  n-!|iiiriiiiciUs,  but  »>  far 
they  have  not  loiind  a  -.uital)k-  material  I  ae\  liave  not  as  \i  t 
trio<l  the  stoneware  chus  that  occur  in  llie  Dirt  liilis  in  southern 
Saskatchewan.  !iut  il  is  proliable  that  thesi'  « lays  will  n|x)n  trial 
prove  to  !»•  the  liest  luaurial  in  the  re>,'ioii  for  ihi'ir  |)iir|)<jhe. 

ICDMONTON    KOKM  \TIUN. 

The  iMiinerous  tests  that  have  been  made  Iiy  the  writer 
oi!  the  cla\s  and  shales  of  this  formation,  ha\e  failed  to  reveal 
ai'\'  satisfactory  material  for  use  in  the  m  inufactnre  of  clay 
|)riKlucts.  except  the  sli.iles  at  I'.ntwistle,  dcMTibed  in  Memoir 
25,  pane  40.  ^!ost  of  these  clavs  are  exeeedii!i;l\  plastic,  with 
ver>'  hi.nh  shrinkages,  the\  burn  to  a  ri'd  colour,  an«i  (ieveiop  an 
objectiona..ie  white  scum  on  the  surface  of  the  l)unie«l  ware. 
Tin  ir  most  serious  defect  is  cracking  in  ilryin;^'.  a  difFiculty  not 
easily  overcome  e\en  by  using  the  dry-pressed  pr<x;ess. 

The  clay  Ixds  of  this  formation  are  associaTe(i  with  lignite 
seams,  sands,  and  soft  sandstone.  Tlu'  irn  xularit)-  in  beclding 
aid  the  lack  of  coaliiiuity  \i:  the  various  members  ;)f  this  for- 
mation have  been  alluded  to  in  former  reports. 

Nevis. 


The  presence  of  white  cl.iy  in  the  l'>imonton  formation  wa«; 
discovered  early  in  the  autunn!  of  1912  h>-  Mr.  J.  ().  Williams 
of  C'amrose,  and  the  lo<-ality  was  visited  by  the  writer  during 
the  following  year.  The  white  cla\'  is  ex!H)st'd  at  intervals 
along  the  line  of  the  I.acomlx?  branch  of  the  Catiadian  Padfic 
railway,  between  Alix  and  Nevis,  the  sainple  collected  for  testing 
being  taken  from  the  north  half  of  sec.  15,  t[).  30,  range  22,  W. 
4th  mer. 

i'hi'  cu."'  is  ex[)oscd  at  llie  base  of  a  low  i'>carpment  and 
in  ."me  o.tstaitding  buttes  (Plate  VUA);  the  i;< neralized 
sc:;tic  .  ir-  the  locality  being  as  follows: 
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The  white  clay  or  shale  (144)  is  quite  hard,  and  rather 
massive  in  structure,  breaking  down  into  irregular  lumps.  It 
is  sandy  in  texture  when  dry,  hut  when  ground  and  mixed  with 
22  per  cent  of  water  it  l)ea>nies  highly  plastic  and  even  sticky. 
Its  drying  shrinkage  is  6  per  cent,  but  its  drying  qualities  are 
poor.     It  behaves  as  follows  in  burning: 
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This  material  is  not  a  fireclay,  but  it  is  by  far  the  tnost 
refractory  clay  found  up  to  the  present  in  the  Edmonton  for- 
mation. Its  p«x)r  drying  qualities  are  against  its  use  for  any  of 
the  wet- moulded  processes  of  clay  working,  init  it  might  be  usetl 
for  cream-coloured  or  bulT  face  brirk  when  mad<!  up  by  the  dry- 
pressed  process.  Tho  deposit  is  not  very  accessible  at  this  point 
as  it  carries  t(jo  great  an  overburden  of  useless  clay,  l)ut  farther 
west  nearer  Nevis  the  white  clay  (x;turs  nearer  the  surface. 
It  also  outcrops  on  the  banks  of  Tail  creek  with  a  light  over- 
burden, and  not  far  from  the  railway,  but  it  does  not  appear  to 
be  in  a  bed  much  thicker  than  4  feet  at  any  [wint  observed,  al- 
though further  prosi)ecting  may  reveal  a  thicker  deposit.  The 
follow- ng  chemical  analysis  of  the  white  shale  was  made  by  Mr. 
Theo  H.  Young  of  the  Canadian  Pacific  laboratories  at  Win- 
nipeg: 
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S»'l»ca f^.37 

•Mumina 26-62 

l«^" 1l-28 

'•'"le |0-42 

Magnesia trace 

Alkalis 0-42 

Sulphur  trioxide trace 

Titanium trace 

I.(jss  on  ignition 5-15 

The  Ktey  clay  or  shale  which  uiuierlies  the  white  sh.ile  is 
exceedin^ily  p!asti<  when  ground  and  tinipere<l  with  water.  It 
cracks  so  badly  in  dr\inn  thai  even  thr  small  test  pieces  made 
from  it  could  not  Ix-  dried  safely.  S<jme  dry-press  bricklets 
made  from  it  !)unied  to  .i  rich  light  buff  colour,  but  were  fire- 
checked  . 

On  account  of  the  heavy  overburden,  the  thinness  of  the 
Ixtls,  and  their  defective  drying  qualities,  these  clays  do  not 
appear  to  have  any  economic  value  in  the  manufacture  of  clay 
wares. 

The  overlying  grey  and  brown  clays  are  very  impure,  jmw- 
sessing  the  cxcsive  stickiness,  high  shrinkage,  and  p<K>r  <lrying 
qualities  which  unfits  them  for  use.  Some  shallow  test  pits 
dug  on  the  Hat  at  the  base  of  the  escarpment  have  become  filled 
with  surface  water  and  a  vcllowish  paste  or  jelly  like  substance 
which  ap(x;ars  to  be  bentonite  or  soap  clay,  described  in  Memoir 
25,  page  89. 

The  grey  shale  underlying  the  whrtL-  clay  contains  a  con- 
siderable amomit  of  this  material  as  it  also  forms  a  jelly  after 
slaking  in  water.  Silica  in  the  colloidal  form  apixjars  *o  be 
the  jelly  forming  constituent  and  to  cause  the  cracking  in  drying . 

Castor. 

Five  small  samples  of  different  clays  or  shales  frjm  this 
locality  were  submitted  for  examination  by  the  Coalbeck  col- 
liery. Four  of  these  were  hard  and  soft  grey  shales  with  rusty 
streaks,  while  one  was  of  dark  bn>wn  clay  containing  lignite 
particles.  These  an-  all  highly  plastic,  stiff,  past  y  material  when 
wet,  and  had  bad  working  qualities. 
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All  of  lliL'  small  ti'st  |)K«  <s  in.i'li-  with  th»-  nn'v  shales  riackrd 
li.ully  in  drying,  I'vei!  whi-ii  mixnl  with  50  |ht  ix-iit  ot  s.irid.  Thiv 
liiini  to  a  Tfd  colour,  and  art'  fustil  ,it  ((iiif  ,?.  flu'V  would  not 
be  suitable  tor  tlu-  inaiiufaciiiri-  of  clay  t)ri>ducts  unless  treated 
in  some  manner  to  dotniy  the  stickinuss  and  tendency  to  crack. 
After  tre.itmenf  the\  niiuhl  he  ii-.ed  for  the  inainifarturc  of  com- 
mon or  dry-pressed  brick  or  for  tireproohn^,  but  thi  ir  -^ofteninR 
(Hjint  is  too  low  to  allow  of  their  use  for  vitrifie<l  wares 

The  te-t  pieces  made  with  the  bn»wii  clay  did  not  crack  in 
drying.  It  burned  to  a  ^ood  h.n  1  red  Ixxiy  at  cone  0^  but  it 
must  be  fire<l  slowly  or  it  will  blo.it,  on  acamnt  of  the  c.irboii 
it  coiitiiins.  This  clay  was  fuse<l  at  cone  5.  Its  drying  qu-iiitips 
I-  Id  not  be  tested,  a^  thi'  s.imple  submitted  was  too  small. 
Small  test  piei'es  will  sometimes  dry  int.ict.  whr.i  full  sized  ones 
made  from  the  s,ime  clay  will  crack,  (iwini;  tf>  the  thickiT  mass 
of  clay  that  has  to  be  dried. 

ri.kii  Akv  iDRM  \  HON 

rhi>  overlies  the  tultnonton  foniiatioii.  .md  forms  i  liroiid 
Ix-li  ixtending  from  M)mewhat  north  of  the  ( irand  Trunk  Cicitic 
ratlw<i\ ,  west  of  iv'montoii.  southward  almost  to  the  Inter- 
nati(maJ  Boundary.  This  lonnatiou  consists  of  alternatiuK  beds 
of  shale  and  sandstones,  but  outtTops  are  rather  .-scarce  as  much 
of  the  area  it  underlies  is  <-()vered  liy  drift  materials. 

The  shales  of  this  form.ition  are  worke<l  extensiveh  lor  ihe 
manufacture  of  dry-pressed  and  wire-cut  bricks  in  the  (  .:i<ary 
district.  A  description  of  occurrences  of  sh.tles  with  the  u.sults 
of  tests  at  sever.il  localities  in  Albirti,  is  j;iveri  in  Mcnii.ir  24 
Further  investigation  has  resulted  in  additional  il.ita  tha     follow. 


Didsbury. 


Various  be(l>  A  shal  .  and  one  thii  iii;niir  scam,  inler- 
liedded  with  sandstone  l.i  ers,  are  expcd  at  intervals  in  the 
valleys  of  small  tributaries  of  Ro.^ebud  creek,  in  this  locality. 
An  examination  of  these  w  is  made  iin  tiie  property  of  Mr.  W'm. 
Hunsperycr,  wliicii  lies  about  hal    a  mile  suutli  of  the  Canadian 
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J'.u  III-  R.iilw.iv  -I. .lion.  At  this  |)i>irit  a  sni.ill  strv.iin  h.i^  (lit 
down  a  tri  iicli  i.r  ci'iiltV-  in  the  lov.  I  nplatul,  to  a  iltpth  of  40 
li'ct  or  niurc.  riic  -hijus  of  tfu'  <  'UU'O  ar''  mostly  ^irissv  or 
wooiU'il  ••')  iIki!  it  i^  im()os^il>le  to  t;c'  •  "mt»l«"te  sections,  wit 'tout 
floiin;   coiisiikriii'ilf   stripping.     A  ih     oulil    Ik-   obNcrvwl, 

liiils  of  >oft  sarnlsioiii-  apfK'a.  to  ii-iitiitf  the  ^{reatiT  part 
o(  tlie  section.  Tlierc  are  some  fair  v  thick  liudt  of  shale  over- 
UiiiK  the  saii'l-loiie,  ami  other  >hjie  IkHs  odtir  lower  d'jwii 
in  the  li.ink  whii  !i  are  rovercil  with  too  gre.  '  a  thi(  kiiess  of  ■.■  ntic 
to  lie  a^(■e^^il)ll•  Tlie  '•i<linns  are  verv  irregular.  Iiowevi-r, 
Init  It  is  fiossjhU-  ili.il  in  >otne  places  the  shale  IkiIs  ii^av  tliicket! 
anl  form  a  unrkable  deposit  without  having  to  min^  uxt  nuirl> 
sandstone. 

<)ne  sample  (148)  taken  from  the  top  f)f  the  bank,  represents 

M  average  of  aUiiit  6  feet  nt   dark  grey  shales.     When  finely 
ouiid  ai!fl  mixed  with  wat^r,  this  shale  h.id  g<yid  r>la.sticity, 

nd  wurkiiig  (jiialities.  I'lie  lr\in<  shrinkage  was  />  [ht  (iiit, 
.aid  the  (trying  niialitieti  are  f.url  g(XKl.  It  gave  th>-  following 
results  on  burnitig 
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This  shale  woul.i  work  well  hy  the  stifl-miid  proci  ss,  and 
[.rtKluce  an  excellent  building  brick  at  cone  06.  It  burned  to  a 
hiijher  temperature  it  \vf)uld  yield  .i  dense  brick  suitable  for 
sewer  linings.  It  also  appears  to  Ix;  ;! astir  enough  to  1k'  useil 
for  the  manufacture  of  fireprtKifiiig  or  hollow  building  blocks. 
When  made  up  by  the  dry-pressed  pn)cess  and  burned  to  cone 
.<,  it  makes  a  ver\^  goo''  red  fare  brick,  with  a  strong  dense  t)ody. 

There  arc  s<  ■  "f  soft  saiidstone  underlying  this  shale, 

a  foot  f)r  so  o'  m  working  and  ground 

up  with  the  ,..-.(>  i'lastic  to  hold 

more  sai;  J. 
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Another  IkiI  of  shale,  aliout  20  feet  lowerdowii  in  the  bank, 
was  alK)nt  .<  feet  in  tJiiekness  an.l  overlaid  a  thin  seam  of  liunite. 

This  sh.ile  (14<))  griiuis  easily,  and  recjuires  21  |kt  c:ent  of 
water  for  teniperitij;.  Its  plasticity  and  working;  (lualities  are 
very  goinl.  It  has  i;<kh1  dryiiii;  (iiialities,  the  drying  shrinkage 
being  5  per  cent. 

It  behaved  as  follows  in  huniing: 
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This  shale  contains  enough  finely  ilivided  lime  to  cause  it 
to  tairii  to  a  cream  c  '  ir,  and  porous  Ixnly.  It  will  make  a 
g(Kxl  strong  Imiidiiig  !■      k  wh'ii  Inirneil  to  cone  03  or  higher. 

An  exceedingly  tine  face  lirick  can  lu'  made  "v  using  a 
mixture  of  equal  parts  of  this  shale  and  tl  red-bun.., ig  one  just 
descrihe<l.  S)me  samjile  bricklets  made  of  this  mixture  by  the 
dry-press  process  and  burned  to  cone  01,  had  an  absorption  of 
16  per  cent  anil  were  steel  hard.  The  speckled  colour  of  this 
mixture  when  fn.'-.ied  was  extremely  ellective.  RoHgh-faced 
brick  of  various  tones  of  colour  can  Ijc  made  by  the  stilT-mud 
process  from  these  shales. 

/««t5/(lt/. 


A  thick  covering  of  drift  material  almost  c-ompletely  con- 
ceals the  character  of  the  underlying  i)cdrock  in  this  vicinity. 
About  1  miles  west  of  Innisfail.  an  outcrop  of  shale,  atiout  15 
feet  thick,  occurs  ou  the  south  bank  of  the  Rc>d  Deer  river  near 
the  highway  bridgi'.  This  shale  is  highly  plastic  and  works 
well  and  burns  to  a  liright  red  colour  .md  dense  body  at  cone 
00,  fusing  alx.ut  c-one  4.  It  is  a  good  brick  or  fireproofinB  shale, 
but  has  no  lonunercial  value  owing  to  its  location. 
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Afaclt-ihl. 

The  str,iti(i<-(l,  stoiu'lcss,  I'leistfx  cue.  I.rick  >Uy  ,<],[x\„s  to 
\>f  .il)M-ni  ill  tin-  imnuiii.itc  vicinity  of  tlii-  town  of  M,u-I(<kI, 
Ihi-  ilistrict  inin;^  iiiidiTlaiii  Lv  a  thick-  Icposit  of  iH.uldcr  rliiy 
or  liy  gravels.  Hu  sc  stiperlici.il  <lciiot,its  effectually  roiicoal 
the  Iio<lr(K:k  for  the  most  part,  as  only  one  outcrop  was  seen 
during  an  examination  of  (|iiite  a  I  in;e  area.  This  <-onsiste(l 
i>f  a  series  of  shale  l.eds  expos.'.!  .hi  the  -oiitli  b.mk  of  the  Okl- 
inun  river,  near  the  city  .stoiM-cnishini;  plant  in  the  town. 
The  section  as  i;iveii  helow,  shows  the  varied  char  icier  of  the 
shales  in  this  district.  It  is  iiieasure<l  fr.ini  the  top  of  the  hank 
to  the  rivers  edtje. 

Fed      liithrs 

Coarse  river  j.',rav(  Is 14 

Dark  grey,  plastic  shale 1  5 

Shaly  siindstone 2 

Mottled    purple    and    green    shale,    verv 

plastic 7, 

("■re\',  sandy  shale 1 

Park  grey,  soft,  cniinMins;,  |)l,istic  sh.ile.   .       ,^ 
Mottled  RTcen  and  (nirple  shale,  wi'.h  lime 

n.KJiiles 2  6 

Soft    siimlstone    ;ind    sandy    shale,    with 

Kypsiini 4 

The  heavy  overburden  of  gia\i'!s  renders  this  material 
inac.i'ssible,  otherwise  .ill  the  shale  beds  .ibove  the  one  contain- 
ing the  limestone  nodnles,  might  be  worke.l  for  brick  or  lirc- 
prooting. 

Pornipiiir  Hills. 

I  he  east.rn  esc.irpment  of  the  IVircnpinc  hills  rises  rather 
abruptly  from  the  plains  aiiont  10  miles  west  of  Mach-KJ  (I'late 
VIII  A).  No  bedrock  was  observed  on  this  (ilain  (Plate  VIII  15) 
as  it  is  covert'.l  by  either  stonv  cl.iy  ..r  gravels,  al.nost  to  the  foot 
of  the  hills.     The  upper  p.irt  of  tiie  escarpment  appears  ti)  be 
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composcvl  in.^tK-  of  san-lst-mc.  the-  harder  beds  u(  which  project 
in  liorizuntal  Icl^.'S  wlii!'"  the  lower  slopes  arc  cliu  fly  soft  grey 
or  reddi-^h  shales.  Soino  small  detached  knolls  rear  the  junction 
of  the  plain  ar.d  the  hills  arc  nuule  up  of  banded  pink,  yellow,  or 
grey  clavs.  which  outcrop  in  large  patches. 

An  average  sample  of  thcM-  vari-colourc^d  .lavs  was  collected 
fortestinir.  from  thcnort!ic...st<iuavter  of  sec.  17.  tp.  9.  range 
27  W  4th  mer.  Phis  dav  (150)  requires  23  per  cent  of  water 
for  tempering,  it  is  nltx  i-laMic.  arul  has  fairly  gotxl  workmg 
properties.  Tac  shrink.ige  oa  drying  is  6  per  cent,  but  its 
dr>ing  (lualities  are  p.x,r.  It  l>ums  to  a  dense  red  body 
with  bulf  specks  at  cone  0.^.  (>n  account  of  its  p(K>r  drying 
..ualities  this  .lav  is  better  adaptcl  for  use  by  the  dry-press 
pr.x-ess,  an.l  \sill  m  ■.■.:.•  a  very  fair  light  red  fare  brick  if  burned  to 
about  20(10  ,Ie'<rees  1-.  It  is  n.jt  .tdapte.l  fe-r  the  m.inufacture 
of  vitrif.e.l  wares  as  th<>  fusing  point  of  the  cl.y  at  ome  3  is  too 
low  riiis  clav  contains  lime  in  coar>e  pannles,  an.l  under- 
burned  products    nvKle  fr..m  it  will  ciistintegrate    on  e.vposure 

to  the  wtather, 

A  thick  Ix-d  of  plastic  gre%  sliale  occurs  higher  up  the  slope 
of  the  hill,  uuekrlving  a  hard  s.mdstone  ledge.  This  shale  was 
samphxl  in  the  hope  that  it  might  be  a  fireclay.  It  prove.  1  on 
testing  to  be  a  rather  easily  fusible,  red-burning  material,  meltmg 
to  a  slag  at  ce»ne  5. 

Ihe  clavs  and  shales  in  tliis  locality  are  too  lar  from  trans- 
Iiortation  la'eilities  at  present  to  be  of  economic  value. 

m  NTO.V  :^H.\Hi;. 

Blairmore. 

There  is  an  abundance  ot  dark  grey,  or  brownish  Cretaceous 
shales  of  the  Ikuton  formation  in  this  locality.  The  best  ex- 
;H)sures  ,ue  seen  near  the  mouth  of  York  c.cek.  which  cuts  through 
these  shales  at  right  angles  to  the  strike  of  the  beds. 

Four  samiiles  from  dill  rent  (larts  of  these  shales  were  ool- 
lecte.1  at  this  point  by  W.  W.  Leach,  of  th-  Geological  Survey. 
These  four  samples  are  so  much  alike  in  all  respects  that  the 
tests  for  one  of  them  will  serve  for  illustration  of  the  whole  series. 
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The  shales  were  grounil  to  pass  an  IS  mesh  sieve,  ami  teir. 
pered  with  17  per  cent  of  watci .  The  wet  shak'  was  \ery  jjrittx 
to  the  feel,  and  its  plasticity  was  so  feeble  that  il  was  ih'lHiiilr 
to  mould  into  shape.  It  ran  In-  dried  as  fast  as  desired ;  the 
shrinkage  on  dryinij  is  only  .<  per  cent.  Tlie  i.uniing  tests  ar.- 
as   follows : 
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This  shale  contains  a  small  amount  of  carhonaeeons  matter 
which  will  give  trouble  in  burning  unless  fired  xcry  slowly  diuiii'^ 
the  oxidation  stage.  It  takes  a  very  bright  iiiiilorm  salt  gla/e 
at  cone  4,  so  that  it  would  probablt  be  suitable  for  the  manu- 
facture of  sewir-pipe  if  the  plasticity  of  the  material  could  lu- 
improved.  It  i;- doubtful,  however, if  this  could  be  done,  unless  by 
the  addition  of  some  highly  piastic  clay.  Owing  to  its  lack  '.'f 
plasticity  this  shale  is  best  adapte<i  for  use  by  the  dry-pressed 
process.  It  will  make  a  gocxl  red  face  brick  i)y  this  n-.etluMl  il 
bunie<l  to  about  cone  02. 

Sheep  Creek. 

A  sample  of  light  grey  clay  from  the  vicinity  ot  Sheep  creek 
was  sent  to  the  laboratory  for  exaini  lation  '  "  ;....-ality  given 
was  tp.  21,  range  3,  \V.  5th  mer.,  which  is  rath  ;  v^gue,  and 
no  statement  was  sent  regarding  the  e.xtent  of  the  dej^jsit. 
The  material  is  a  light  grey  soft  sliaie,  with  the  appearance 
of  a  weathereti  talcose  schist.  When  ground  and  mixed  with 
24  per  cent  of  water,  it  was  very  [)lastic,  rather  smooth  to 
the  feel,  but  stiff  and  hard  to  work.  Us  <lryir'^  .shrinkage  v., is 
8  (Hjr  cent;  the  drying  qualities  do  not  api'ejr  to  be  very  go-nl. 
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bui  the  tc'st  pieces  <li.l  not  c-rack.  It  seems  to  have  the  necessary 
"f  ac  c,  ineJs  tor  the  .nanufactore  ..f  sewer-pipe  but  the  shnnk- 
aJet  rather  tcx.  hi^h.  Its  tendency  to  crack  would  a..>  e 
against  its  use  for  this  purpo.-.  If  a  certa.n  quan.ty  o 
shale  were  calcin.^l  an.l  added  to  the  raw  elav,  botli  thc.(  .1. 
tts  co.:il  probably  be  overcome.  The  burning  tests  are  as 
follows: 
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When  made  up  by  the  dry-pressed  process  and  burned  to  o,  e 
1  .  face  brick  of  fine  buff  colour  and  dense  steel-hard  body  -s 
p'r  Kl  ml.     This  material  seems  well  adapted  for  tins  purpose. 


CRI.r.NCEOUS. 


Alhahaska  River. 


The  following  notes  refer  to  some  sample^  of  clay  collected 
by  Mr.  Sidney  Ells,  who  ex.unin.d  the  tar  sand  d.  ,...s.ts  n.  north- 
ern Alberta  during  the  summer  of  191.V 

It  slu,uld  be  noted  that  the  clays  secure<l  were  merely  sma  1 
samples   from   surface   outcrops.     iHirmg   the   warm   weather 
Stum::.  Ld  lighter  oils  seep  out  of  the  overlyh.K  tar  saru is  -d 
run  down  n.ore  or  less  over  the  mulerlymg  strata      It  s,tlur 
o,,x,ssible  that  the  b.Kly  of  these  clays  may  '•<;  '-   ->'  ^^^ 
con  amination  that  e..ists  on  the  outcrops  fron.  tins  cans  .An 
c-fiort  will  be  made  to  .ecure  larger  and   more  representative 
san.ples  of  these  clays,  during  further  exploratiom 

No    187.     This  is  a  dark  grey,  almost  black  clay  m  a  bed 
12  to  IS  feet  thick,  underlying  bituminous  sand  on  McK)se  nver. 


'sAmfSbisr. 
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This  day  is  viry  plastic,  fine  grained,  and  snux>th,  it  is  rather 
stiff  ill  working  but  not  sticicy.  Dries  very  slowly  with  a  drying 
shrinkixge  of  6- 5  per  cent.  This  clay  contains  so  much  as|)haltic 
carbon  that  it  is  very  hard  to  bum  test  pieces  without  swelling. 
The  density  of  Ixxly  due  to  the  extreme  fineness  of  grain  of  tlie 
material  renders  the  buming-off  of  the  earlwn,  during  the  oxi- 
dation stage,  a  tedious  process.  It  bums  to  a  light  red  colour 
at  the  lower  temperatures  and  a  bull  or  grey  colour  at  higher 
heat.     It  vitrifies  at  cone  5,  and  fuses  at  the  softening  [X)int  of 

cone  20. 

■Vo.  IS8.  This  is  a  dark  grey  clay,  excee<lingly  plastic  and 
smooth,  smelling  strongly  of  asphalt  when  damp,  collected  on 
east  bank  of  Athabaska  river,  alx)ut  one-third  <>t  a  mile  above 
Fort  McMurray.  It  bums  to  a  light  red  colour  at  low  temper- 
atures, becoming  grey  when  heated  to  about  cone  5,  and  is  fusetl 
at  cone  16.  Owing  to  its  fineness  of  grain,  and  carbon  content, 
this  clay  is  very  hard  to  burn  without  becoming  bloated. 

No.  190.  This  is  a  light  grey,  fine-grained  clay  from  south 
bank  of  Muskeg  river  at  base  of  bituminous  sand;  the  deposit 
is  at  least  10  feet  thick.  It  is  a  very  fine-grained,  plastic  clay, 
which  works  up  like  a  modelling  clay.  It  burns  to  a  steel  hard 
cream  body  at  cone  3,  and  does  not  liegin  to  soften  until  the 
softening  \K>mt  of  con'^  27  is  reached.  This  is  the  most  refractory 
material  at  present  known  in  the  province  of  Alberta. 

No.  191.  This  is  a  dark  grey,  very  smoOi'i,  plastic  clay, 
interbeddiil  Ijetweeu  bituminous  sand  and  Devonian  limestone 
on  Moose  river.  It  bums  to  a  salmon-coloured  dense  Ixxly  at 
cone  3,  with  a  rather  high  shrinkage,  and  fuses  at  cone  18. 

These  four  samples  of  clay  are  very  similar  in  their  physical 
characteristics,  and  appear  to  occur  in  the  same  geological  hori- 
zon, viz.,  underlying  the  Tar  Sands.  They  are  very  fine-grained 
sediments,  comparatively  low  in  fluxing  impurities,  and  are  more 
refractory  than  any  of  the  Cretaceous  clays  in  southern  Alberta, 
No.  191  being  almost  in  the  fireclay  group. 

The  samples  were  too  small  in  size  to  allow  of  any  complete 
determinations  regarding  their  working  and  drying  qualities,  but 
they  apjx-ar  to  be  free  from  the  defects  so  common  in  Cretaceous 
clays  farther  south. 
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These  clays  are  of  the  stoneware  type,  being  very  plastic 
and  smooth,  burning  to  a  dense  light  colound  ImmK  at  cone  5, 
and  capable  of  retaining  their  shape  when  heatwl  to  a  consider- 
ably higher  temperature.  Their  most  serious  defect  is  the  pres- 
ence of  asphaltic  carbon,  which  renders  the  safe  burning  of 
wares  made  from  them  a  difficult  process.  Xos.  190  and  191 
appear  to  be  free  from  this  impurity.  (Jwing  to  their  position 
under  heavy  overburdens,  and  their  remoteness  from  trans- 
portation facilities,  it  is  doubtful  if  these  clays  .an  be  utilize«l, 
at  least  for  some  time  to  come. 


1 


•^'•"7^:  'rw  .  7--v»a3L.J: 
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tH AFTER  IV. 


DRYING  OF  CLAYS. 

The  most  serious  flitiicult\  oiicountcrwl  during  the  process 
„f  inunufactuiv  ,,{ ,lay  wares  in  the  Great  Plains  region  of  west- 
ern Canada,  oiciirs  in  the  drying  stage. 

The  (kUctive  drving  qualities  of  many  of  the  clays  is 
undoubtetlly  a  great  obstacle  to  the  developni.  nt  of  the  cla>- 
products  industry,  and  several  failures  that  have  la-en  already 
nuide  are  due  to  this  cause  alone.  The  writer  has  Iwen  working 
on  niethfKls  ..f  overcoming  the  tendency  towards  cracking  for 
some  time.  Ihe  results  puMished  in  Memoir  25,  Chapter  Ml, 
contain  an  account  of  all  the  experimental  work  done  up  to  that 
lime.  Some  results  of  further  work  done  along  this  hue  ot 
investigation  are  given  in  this  chapter  for  the  t^rst  time.  The 
nirth<Hls  usually  adopte<I  in  dealing  with  this  trouble  are  brieHy 
as  follows. 

.\DDITlON    OF    NON-PI.  A>T1(     lN(iRKl)Il-N  TS. 

More  than  50  per  ceni  of  sand  is  usualU'  reciuired  to  over- 
come cracking   in  .Irving,  with   these  clays.     T'  is  amount  of 
and  does  not  always  improve  the  working  qu-dities  o    the  clay, 
and  the  burned  IkmIv  with  such  a  mixture  is  loo  weak  to  be  ot 

any  practical  value. 

By  substituting  calcined  clay  for  sand  a  better  burne.l 
biKly  is  produced,  but  the  amount  re<iuired  to  overcome  the 
cracking  is  usually  so  large  as  to  remler  the  bixly  too  gritty, 
and  unworkalile  in  clay  machinery. 

THK    l'Rl.Hi:.\TINli    MKTHOD. 

This  me.'u.Kl  seems  to  give  g-Hxl  results.  It  ^^''^'sts  in 
heating  the  raw  clay  in  a  n)tary  kiln  to  a  temperature  from  400 
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HrRTCcs  to  600  «l(j;rci's  (  .,  or  .i  tctupcratnrc  ih.it  stops  short  of 
destro>iiiK  all  plasticity,  whirh  varies  for  difTcri-nt  days.  This 
|)rcliminary  heating  destroys  the  adhesive,  p.isty  <iualitics  of 
the  clay,  causes  it  to  l)CCoinc  somewhat  KTanular  in  texture, 
and  much  easier  to  work  and  firy  than  in  the  raw  state.  This 
process  seems  to  have  l)een  tried  at  a  clay  plant  in  Edmonton, 
and  it  is  statwl  that  the  results  were  succirssful.  Tiie  expense 
of  the  preheating  treatment  is  the  chief  obstacle  to  its  use. 

UHIXT   OF    CH1;MIC.\1.    (C.UiL'I.ANTS. 

Highly  plastic  <lays  are  affected  in  a  marked  decree  by  the 
addition  of  chemicals  that  a>;igulatc  and  render  them  denser. 
A  less  amount  of  water  is  required  to  produce  plasticity  b\-  the 
use  of  small  amounts  of  these  substances,  hence  the  shrinkage 
i  reduced  and  the  drying  hastened.  Various  coagul.mts  were 
used  in  the  investigation,  including  carlxjnatc  of  sfxia,  barium 
hydrate,  hydrochloric  acid;  but  the  clays  were  oTd\-  slightly 
affecte<l  by  these  chemicals  and  none  of  their  objectionable 
features  were  o\erconie. 

The  only  material  of  this  class  which  proved  of  assistance 
was  common  salt.  Alx)ut  1  or  2  per  cent  of  salt  had  the  clTet:t 
of  keeping  the  surface  of  the  moulded  jiieces  moist  while  the 
l)ody  was  drying.  The  drying  tiualities  were  improved  by  its 
use,  but  the  working  qualities  were  not. 

i;ffi;ct  of  (  alstic  limi:. 

ri  has  long  been  observed  by  the  writer  during  the  testing 
of  a  large  inimbcr  of  western  clays  that  the  more  calcareous  ones 
geiuially  gave  less  trouble  in  drying  than  the  non-calcareous 
clays. 

A  series  of  tests  were  consefjuently  made  to  determine  tiic 
effe(  t  of  the  addition  of  various  percentages  of  lime  to  those 
clays  that  cracked  in  dryiiig.  The  only  form  in  whith  lime  was 
effective  for  this  pur;icse  was  in  the  caustic  slate,  generally 
known  as  quicklime. 
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Many  of  the  rlays  <!i's(ril't'<l  in  this  r.jM.ri  an-  l•x^•^■^•lliIl^;lv 
plastic,  anfl  stiff  and  sticky  wlun  wit.  m.  il>,ii  tlu's  arr  .liitii  all 
to  work  in  any  form  of  clay  workint;  inarhii>.rv  llu-r  l.ad 
working  (luaiitii's,  \\i)i'i)  aaTiiipanicd  l,\  drtettivi-  dnin^;, 
render  t'  m  ver>-  iitidesiraljle  for  the  luai.utartun'  of  clay 
prfxlucts. 

The  adclition  of  I  to  ,H  per  cent  of  (|uii  klitne  to  thts.'  .  |.us 
gives  immediate  relief,  l.v  destrox  in«  the  stickiness,  and  c.iusinK 
an  extraordinary-  difference  in  the  ease  with  which  the\  can  lie 
worked  up.  An  excess  of  quicklime  will  tn,ii<e  th.'  wet  UkI\ 
actually  short  a.ul  crumbliiit;  so  that  it  would  f)c  li.ii.l..  tt.  tear 
in  moulding.  The  qu.mtity  of  water  required  for  teniperini' 
the  clay  is  increased  by  the  use  of  ciuicklime. 

The  ctTect  of  caustic  lime  on  drying  is  e\eii  more  pronounced 
than  on  the  working  qualities  of  the  day.  Small  test  pieces 
that  cracked  badly  when  drying  ii-  a  nH.ni.  ■  ouKI  lie  dried  i-it.ict 
when  ex[X)sed  to  warm  sun  and  wind,  when  a  small  [lerceiit.iLje 
of  it  was  added.  The  quicklime  should  I"-  tinelv  :,Ti.ui'd  am! 
thoroughly  mixed  with  the  clav  at  least  I'-  hours  before  using 
for    moulding. 

The  effect  of  caustic  lime  (jii  the  i'urned  both-  is  ilie  weak 
point  of  the  mixture.  It  causes  a  white  scum  on  the  surface 
of  the  burned  ware,  and  weakens  the  Ixxjy  unless  burned  to  .i 
high  temperature. 

The  experiments  with  this  ingredieit  h.ive  not  been  carried 
tar  enough  yet  to  make  a  full  report  on  its  <!lect  on  the  v.irious 
clays. 

Clayworkers  as  a  rule  avoid  lime  if  |)ossible,  as  it  is  a  detri- 
ment, especially  when  present  in  cmirse  particles.  Its  u.se  in 
connexion  with  these  troublesome  cla\s  is  onh'  advocated  as  a 
last  resort,  when  other  remedies  h.uc  failed.  One  sample  whiii 
I'unied  showtxl  no  effect  uf  tlie  (luicklinie,  except  a  somewhat 
lighter  colour. 


y>ianmwi  v:i.%iiiupk.i\  ^-^m/: 
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•"frn.in  ol   i-'leistjcene  ili\   ji   Elliott'-  britlt-yjrii,  Saskjto'jii 
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lAll.AN.MlON    UK    I'LAIh    III. 

-jin.ilhfl,  stoiielo-,  I'lfUi.Kene  clay  in  pit  ot  Canadian  Clay    Produu, 
(.0.,  Hi.r.il,  ^askairh.-rt.cii 


I'!    Ml      111. 
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Kxplasmms  or  ('   \ii    I\ . 

rypic.il  cxiiiHure  of  fUy   be<i»    in  I   lii^mie  ieani*  in   Bi<   MuiImv    K'.vff 
vdlley,  Sa-ikaichevkan. 
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MICTOCOfY    REStHUTION    TKT   CHART 

(ANSI  and  ISO  TEST  CHART  No    2| 
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l-.M-I.ANAll'lS    (.1      I'l   ,\[K     \ 

.\       I'.ric  k  pLiiii  anl  clay  ;iit,  Innisfail  Brick  (v..  at   liiiii.-lViil.  Ail,: 

I;.     (  uiiins  ill  sira'ihf,!   Plfi-iucerif  dav.  C.-.ruKiun   N.,r!hei:-,  r.ilwis 

-    bulllKksvillf,    Albl-Tl.i,  "     ' 
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l:xi-l.ANAIIUN    ,,|      I'l.ATK    VIII. 
hm.:l,J::^;i  AfiL:?::'^'''"^  ^^^  ■■>  ^'"^  --^-.'  «carp,„e„t  or  Che  Porcupine 

fro,Ao,-c^;;^;^l^i^^^S'l;^:^:J^  ^'^"■''•■"'  -ross„nft-covered  pUi„. 


southern  Allx-rta. 
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IM)I.\. 


A. 
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AIlKria  ,l.,vs  ,1,1,!  ^iulrs 

■Mix,  .\ll.,rla 

Anie-fiiud  jirocc^is 

\."inilii)ine  hill 
Atluliask;!  riviT,  Allxrta. 
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4 

12 


B. 


i>cariiig  furni,ii;)n>. 
soin'i  ,.f  \hns<mnU.  S,,sk. 


.iO 
17 


1'; 
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Hali;M»,,|,   Manii.ilM 
riclvvfleiv,  AIIktIu   , 
Bengoiigh,  Sa>k. 
Hrnton  sdalts.  Sol-  sluilu-l 

Henlnnitc 

Bis  iMuddy  v^ll.s 

«  U  CI 

t'i>liop,  W.S 

Mlairniorc,  Alberta 

linck,  face,   rJro<A-in«,  Sask.         '0 

I           "       Di<!shiiry,   Alberta'  '''..' 1- 

Lake  „f  ihe  Rivers,  Sask  '^ 

Nevis,  Alberta. .                      -I 

„'        '•'''["«••  <--a-n.en,   Manitoba'.  \'. ^^ 

Didsbury,  Alberta '  ' f> 

^             "         Mirror,  Alberta -'"^ 

,,      ,  .       "        Vamie,  Manitoba -"■' 

J>rookiriK,  Sask 2 

"runo,  Sask 
liulloeksville,  Alberla 
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15 
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CalKar\,  Alberla   , 

Canatlian  Paeific  laboratories'  at '  Winnine. 

C  an„en,   Manitoba ^  "^ 

Castor,  Alberta  

Chentical  ana^sis  of  clay  at  Lake  of  -.-he  Rivers,  Sask 

u  ^  ,  ^t    Nevis,   Alberta  

«,     --Ru'ants,  effects  of  on  drying  of  clays, .  ■.:.:::::;::::::  11 
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Clays.  PAGE 

Athubaska  river 

BelMilerc,  All)crta. 42 

BiR  Muddy  valley,  Sask. ^ 

Brookins,  Sask 19 

Bruno,  Sask [ ,[[ 18 

Pullocksvillr.  Alberta,  '..'. '■"> 

Castor,  Alberta 28 

Coal  Mine  lake,  Sask. ...                      -'5 

Davidson,  Sask 20 

East  End,  Sask.  ...        15 

Floral,  Sask '    '    25 

Innisfail,  Alberta M 

Kamsack,  Sask 29 

lake  of  the  Rivers,  Sask ■  •  •  ** 

Mafeking,  Manitoba 22 

Medicine  Hat,  Alberta. .  3 

Mirror,  Alberta 31 

Mortlacli,  Sask 29 

Mullrany,  Sask 24 

Nevis,  Aib^rta 24 

Sas;-atchewan  river  near  Elbow ^^ 

Saskatoon,  Sask 26 

Sheep  Creek,  Alberta. .... ' 

Sprague,  Manitoba ....        *1 

Stettler,  Alberta 1 

Vegreville,  Alberta -^ 

VVillowbunch  lake,  Sask.        ■" 

Winnipeg,  Man 21 

Coal  Mine  lake,  Sask [] 2 

Coalbeck  colliery 20 

Colloidal  matter 35 

Cones ' 5,  35 

Control  of  temperature  vi 

?s::z^t^:'^''-'^-^^^-"-^^o.s. ^ 
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D. 


Oavidson  Clay  Prod 


Sask. 


ucts  company. 


Devonian.  See  shale-bearing  formations.' 

Uidsbury,  Alberta 

Dirt  hills. ...  
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Don  Valley  company,  Icronto 

Urjmg  of  clays 

Duck  mountain,  Manitoba 
Dur    ore.  Alberta... 


East  End,  Sask 

Edmonton,  Alberta. 

formations.  See 


■ilbow.  s,,k  ";"'^;  ^;^;  ^Hale-beannK  formations: 

Electrical  conduits 

Elliott's  brick-yard  

Ells,  S 

Entwistle,  Alberta. ...      


PA'.E 

12.    13 

.  .     45 

3 

.     il 


25 
46 


26 
18 
10 
42 
33 


F. 

Face  brick.  See  brick. 

Earewell  creek 

Fireclays 25 

Fireproofing.                         17 

Carmen,  Manitoba 

Castor,  Alberta 6 

Didsbury,  Alberta 36 

Innisfail,  Alberta 37 

Lake  of  the  Ri\ers,  Sask. 38 

Willowbunch  lake,  Sask           24 

Floral,  5iask 22 

Forbes,  John 14 

Fort  McMurray,  Alberta.'. '.'.'. 14 

Frenchman  river 43 

25 


.a 


German  hill. 

Gumbo 

Gypsum 


Manitoba. 


6 

10,   32 

•''.   14,    15,   26,   27,    29 


H. 


Haynes  creek,  Alberta. 
Hollow  blocks.  See  brick. 
Hunsperger,  Wm 
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liuii-l.iil,   Alliiri.i 
liiiii-l.iil   Hri(  k  (oii;|i.inv. 


K.iTn>,iik    Uriik 


lilc 


oni|i,iiiy 


Hi 


I  ■ikiiiiIk',  Allicrta  

I..ikc  of  till-   kivcTs.  Sask 

I  .ir.unif  fi)riiuitiuii,  Str  nlialc-bf.irinx  lurii  aiioii'. 

I.,  uli,  VV,   \V 

I.i'.ny,   Manitoba 

I  inie,  tfTti  ts  of  fin  i  lav 

of  on  ilryinii  ui  clays  . 
I.imonitt'  concretions 


22 

10 

5 

2 

46 

20 


M. 


Macl.can,  A 

Maclc'od,  Albtrtu 
Mafckirii;,  Manitoba 
Manitoba  clays  and  >lialfs 

lake 

MaiJKT,  A 

Medicine  Hat 


Miller,  VV.  O 
Mirror,  Alberta. 
Moose  river 
Moosejaw,  Sask 
Mortlach,  '-.lik 
Mullrany,  bask. 
Muskeg  river. . . 


Alberta. .    . 
Brick  company   . . 
I'ottery  company 


N. 


Nevis,  Alberta   

Niobrara.   See  sli.ile-bearinK  torn-..Kions. 

Non-plattic  iiigrtdieril>,,  ellects  ol,  on  drying  of  clays. 


.42, 


6 
.19 
,  6 
1 
6 
29 
31 
31 
32 
13 
2') 
43 
17 
24 
24 
43 


...  33 
.  .  45 


OMiiian  river 

(Jnlario  St-wer   lip,    roiiipauy 


71 
o. 


r<riil)iiia   nioiinlain.    Mani'.il),i 

"  river 

I'icrrc  shales.  Sic    li.li   hiarinK  lormatuMi' 
f'iki-  laki- 
[*li'ist(Kent  ilay 
Porcupine  hill^,  Allien, i 

niotintain,   M.inii,il>,i 
l'i)tter\-,  Athabaska  ri\er 

Medirine  tl.u 
I're-luatinn   iiu-llin,| 
I'yrouieters 


II 

.'.s 

.  i> 
II 

4S 


Keil   Deer,   Alboria 
river 
"        l<i\er   v.ille\ 
l<e,lelitT,  All.ert,i 

ketr,iCIory    material  ,11    Lake  of   itii     l<ie>r-.  S,i-k 
"  !sen,i)    inileri.il 

..,   A;li,ib.-i.ska  river 
KiiliiiH   mount. liii,   .\ianit,ili,i 
Uiise,    Hruce 
Kostbud  erei'k 


s. 

Saskatchewan  clays  and  shales 

'■  river 

Saskatoon,  Sask. , . 

Seger  cones  

Sewer  linings,   Didsbury,  Alberta.       . 
Sower-pi[)e  ,-it   Big  Muddy  valley,  Sask 

at    Blairmorc,  Alberta 

at    I3r(x)kiiijj,  Sask 

at   Carmen,   .il.initoba 

"  al   Lake  of  the  Rivers,  Sask 

at   l.eary,   Manitoba. . 
,il  Sheep  (.'reek,  Albetia. 
"  at   Willowbunch  lake,  Sask 


IH, 


JS 


1.2 
2>. 
>(i 

iA 


\'> 
41 
!,s 
r, 
24 

.s 

4J 


3,   <),  40 


Shalrs. 

BiK   Mii.l.ly.  Sask 

Bl.iirnKirc,     .IlitTia 

lJi<l»liiir> ,     illnTta 

r.rrnian  hill,   Manilobi     . 

In•li^fall,  AllK.TIa 

Kani-vu  k,  Sask 

I.CMry,  Manilolia 

MafikiiiK,  Maniiolw 

I'urcupim   hills,  Alberta 

Stonewall,  Maiiitolja 

Swift  Current,  Sask 

V'erwood,  Sask. 

\ir(len,  Manitoba 

Shak'-lxarinu  fuiitiations. 

lU'niun 

Cretaceous 

Ucvonian 

i'.ilnionlcn 

I.araniie 

N  iobrara 

Pierre '■.'■'.'.'.'.'.'.'.'.'.'.'.'..'. 

Silurian 

Tertiary '        

Sheep  Creek,  AUx-rta 

Silurian.  See  shale-bearing  formations. 

Soap  clay 

Souris  coal  fields ' 

Si)okane,  Wash 

Sprague,  Manitoba 

Slettler,  Alberta 

Stone  Siding,  Alberta 

Stonewall,  Manitoba .  . 

Stoneware.  See  pottery. 

Stove  linings 

Swift  Current,  Sask 


21 
40 
36 

6 
38 
26 

S 

6 
40 

7 

27 

22 

4 

40 
,   42 

6 
3i 
17 
26 

3 

7 
36 
41 

35 

17 

32 

1 

30 

28 
7 

18 
27 


T. 


Tail  creek 

Tar  sands 

Temperature  control 

Tertiary.  See  shale-bearing  format  iu 


34 
42 
vi 


7i 


\v»ta  o(  cUys. 

Holvi'clerc,  Altx-rf a 
hi^:    Mu.l.ly   vallry,  S.nk 
I(r<«»k;nii,  S,i^k 
Bruno,  Sa«k 

Hllll(K:ksvillo.    AllKTt.l 

I.ust  Kiul,  S.i>k 
K.inisack,  Sask     . 

l.ike  of  llif  Ki^l'r^<,  Sank     

Malekint!,  Maiiitub.i     ,  , 

Morllacti,  Siisk 

Mullrany,  Sisk 

Nevis,  AllxTta 

Saskatflicwan    iver,  near  I'Ahtv 

Saskatoon,  Sask 

Sheep  Creek,  AUwrfrj 

Sprague,   Maniicil)a 
Si ct tier,  Albert 

V'egrevillc,  Alln  na 

Willow  bunch  lake,  Sa«k 

lests  of  shales. 

f<iK  Muddy,  Sask     

Blairiiiore,  iViberta 

Didsbury,  Alberta 

German  hill,   Manitoba 

Mafekini;,  M'niioba 

I'orrupine  hill>,  Alljerta 

Sioncwall,   MauiioUi 

\'crwood,  Sask 

N'irden,   Manitoba   

Tile  drain  at  Sprague,   Manitoba 


30 
l"* 
18 
16 
i» 
2S 
16 
2i 
i 
2$ 
24 
34 
26 

:i 

4.' 
1 
JO 
.51 
21 

21 
11 

38 

7 

6 
40 

7 
22 

4 

2 


V. 

Vergreville,  Alberta 31 

"             f'rick  company 3] 

VerwotKj,  Sask 22 

Vinlen,   Manitoba 4 


W. 


Washington  siatc , 32 

Williams,  J.  ()  jj 

Willowbuiich  lake,   Sask 21 


\Vinni[i.  v  li'„ 

"  Miiiiiobii 

\Viniii|,i^,.-,i,  l.iU,. 
WimmI    Miiiiiii    ill  iij-tiirl 


tAlit 

7 

2 

6 

17 


N 


Y. 


Y'    *:  rriH-U .  . 

V  (    II 


10 


f 


2 

(> 
17 


MST  OF  RKCENT  REPORTS  OF  (iEOLOCICM 
SURVEY. 

Siiicf  1910,  re[H)rt>  i^>uc(i  l.y  thv  ("uolonical  Surxcv  li.ivf 
I)M-n  call.ii  numoirsand  li.ivi  l.r.n  luirnfi.Tcrl  iNkiiioir  t,  Mi-nu.ir 
2,  VU-.  Owiiii;  K,  (UIa>>  iiui.i,  ,,i,,|  to  ti^.  publishing  <>f  r([H,ri-. 
aiul  ihiir  ,KTuii.;,an\iiif;  maps  noi  all  of  the  rtiK)ris  have  Ivcri 
•  all.'.l  tn.Minit-.,  a.Kl  th.  nirni..ir^  Iiavc  not  Ix'eil  issued  iti  tl.i- 
«>n!(r  of  their  assiirn,-!  niinilHis  aii.l.  therefore,  the  following; 
list  has  I.een  prepared  to  prevei.l  any  niisronce[)lion ,  arising- 
"11  .liis  .uToiMM.  The  till.-  of  all  oiher  imiK)rtant  puMirations 
ol  liie  C.eoloii.al  Siirvev   ate  incorporated  in  thi-  list. 


tmrmmrn 


Memoirs  and  Reports  Published  During  1910. 

IREPORTS. 
v,.'^*f  T  °"  "^  geological  reconnaissance  of  the  region  traversed  bv  the 

depos'ltrc:fV°"nada-l\°'rw,S^^  ">'  "^^  -'-f-^'^ 

-.„  1  r  '■^°""?'ssance  across  the  Mackenzie  mouniains  on  the  Pelly    Ross 
and  Gravel  nvers,  Yukon  and  North  West  Territories-by  Joseph 'KeeK: 

Summary  Report  for  the  calendar  year  1909.     No.  1120. 
.MEMOIRS— GEOLOGICAL  SERIES. 

""-b;  Alfr^ W:'G"vVii?o;°'°'''  "' ''''  ""■"'«''"  *'^^'"'  O"'-- 
No.  2,  Geological  Series,     f ;eology  and  ore  deposits  of  Hedlev 

mmmg  district    British  Columbia-by  Charles  Cainsell. 
i;  ,'      ,^,^*"'L  '^'''■'^^-     Pala-oniscid  fishes  from  the  Alt)ert 

shales  of  New  Brunswick— by  Uwrence  M.  Lambe. 

,;  .  V     .   ^f -.  f^i^'-     Preliminary  memoir  on  the  Lewes 

and^ordenskiold  Rivers  coal  district,  Yukon  Territory— by 

^0.  J   Geological  Series.    Geology  of  the  Haliburton  and  Ban- 

Altd'^BaHow';'"''  °'  Ontano-by  Frank  D.  Adams  and 

No.  6,  Geological  Series     Geology  of  St.  Bruno  mountain.  Prov- 
ince of  Quebec — by  John  A.  Dresser. 


Memoir 
Memoir 
Memoir 
Memoir 

Memoir 

Memoir 


6. 


MEMOIRS— TOPOGRAPHICAL  SERIES. 


Memoir  11. 


No.  1,  Topographical  Series.     Triangulation  and  spirit  levelling 
of  Vancouver  island,  B.C.,  1909-by  R.  H.  Chapman. 

Memoirs  and  Reports  Published  During  1911. 

REPORTS. 

T.,,;^*'?°"  t°"  •■»'"\?'"se  through  the  southern  part  of  the  North  West 
No    loSr"  '°  ^**  ''"''"•  '"  »9^2-by  Alfred  W.  G    Wilson 

.„A  i^^P°"  ?"  ^  P^r',"'  'l>e  ^'iorth  West  Territories  drained  by  the  Winisk 
and  Lpper  Attawapiskat  rivera-by  W.  Mclnnes.     No.  1080 

ing4rMo?re;'E.^  Wi?L^n°^  '^NoToM^"'"'"'  ''^  ''''  ="'^  °^  '"''''^  '^'-''^'-"'- 
Summary  Report  for  the  c:>lendar  year  1910.     No.  1170. 


MEMOIRS— GEOLOGICAL  SERIES. 


Memoir    4. 


No.  7,  Geological  Series.     Geological  reconnaissance  along  the 
Kife  wT  Wils^n''"'*'""*'"'^"'^''   """■^^'   '"   ""'^■^" 


Memoir  8. 
Memoir  9. 
Memoir  10. 

Memoir  12. 

Mkmoir  15. 
Ml  Moik  16. 


.Memoir  14. 


No  S,  Geological  Series.  The  Edmonton  coal  field,  Alberta— 
by  D.  B.  Dowiing. 

'^f;  ','.  C*""'"?"''''  Series.  Bighorn  coal  basin,  Alberta— by  G  S 
.vlalloch. 

A'o.  JO,  Geological  :eries.  An  instrumental  survey  of  the 
shore-lints  of  the  e.xtinct  lakes  AJKoruiuin  and  .Nipissing  in 
southwisiern  Oni.iriij— by  J.   W.  (ioKlthwait. 

Ao.  11,  Geological  Series.  Insects  from  the  Tertiary  lake 
depoiits  of  the  southern  interior  of  British  Columbia,  collected 
by  Mr  Lawrence  M.  I.a.nbc,  in  lOuO— by  Anton  Handlirsch 
L- •  .  ^  Oeo/ogifu/  Series.  On  a  I  rent  on  Echinoderm  fauna  at 
Kirkhclii,   Ontariij — by    Frank   Springer. 

.\c7.  I  J,  Geological  Series.  The  cla>  and  shale  deposits  of  Nova 
Scutia  ami  portions  of  .New  Brunswick— by  lleinrich  Ries 
assisted  by  Joseph  Keele. 

MEMOIRS— BtOLOGICAl.  SERIES. 

A'o.  /,  Biological  Series.  New  species  of  shells  collected  by 
'  T  .  J"h",  •^'■'™"n  ^t  Barkley  sound,  Vancouver  island, 
tiritish  Columbia— by  William  H.  Dall  and  Paul  Bartsch 


Memoirs  and  Reports  Published  During  1912. 

REPORTS. 
Summary  Report  for  the  calendar  year  1011.     No.  1218. 
MEMOIRS— CEOLOGICAI.  SERIES. 

Memoir  1.3.     A'o     14,    Geological   Series.     Southern    Vancouver   island— by 

Charles  H.  Clapp.  ' 

Memoir  21.     No    15,  Geological  Series.     The  geology  and  ore  deposits  of 

thoenix.    Boundary    district,    British    Columbia— by    O     E 

l.eRuy, 
Memoir  24.     No   to,  Geological  Serie.^^.     Preliminary  report  on  the  clay  and 

shale  deposits  of   the   western   provinces— by   Heinrich   Ries 

aiKl  Joseph  Kccle. 
Memoir  27.     No.  17,  Geological  Series.     Report  of  the  Commission  appointed 
M^  -,0       ,1"  investigate  Turtle  mountain,  Frank,  Alberta,  1911. 

MEMOIR  28.     Ao.    /*,    Geological   Series.     The   geoloi^y   of   Steeprock    lake, 

Ontario— by    Andrew    C.    I.awson.     .Notes    on    fossils    from 

limestone  of  Steeprock  lake,  Ontario— by  Charles  D.  VValcott. 

Memoirs  and  Reports  Published  During  1913. 

REPORTS,  ETC. 

,  Museum  Bulletin  No,  l:  contains  articles  Nos.  1  to  12  of  the  Geological 
benes  of  Museum  Bulletins,  articles  Nos.  1  to  3  of  the  Biological  Series  of 
Bulii^tl"'      '""'"^-  ""''  '"■'''^'''  ^'°-  '  °f  ihe  Anthropological  Series  of  Museum 

Guide  Book   No.   1.     Excursions  in  eastern  Qiiebpr  and   the   Maritime 
I'rovinces,  parts  1  and  2. 


Guide  Book  No  2.     Excursion"- in  the  Eastern  Townships  of  Oiiebec  and 
the  eastern  part  of  On.ario. 

Guide  Booli  No.  3.     Excursions  in  the  neighbourhood  of  Montreal  and 


Ottawa. 

Guide  Book  No.  4 
Guide  Book  \u.  5. 

Manitoulin  island. 
Guide  Book  N.i  8 


Excursions  in  southwestern  Ontario. 
Excursions  in  the  western  peninsula  of  Ontario  and 


,  ^— -  . ~  ••  ;  "■     Toronto  to  Victoria  and  rettirn  via  Canadian  Pacific 

and  Lanadian  Nonhern  railways:   parts  I,  2,  and  3. 

Guide  Book  No.  9.     Toronto  to  Victoria  and  return  via  Canadian  Pacific, 
t.rand   Irunk  Pacific,  and  National  Transcontineniai  railways 

Guide   Book   No.    10.     Excursions  in    Northern    British  Columbia  and 
Yukon    lerntory  and  along  the  north  Pacific  coast. 

MEMOIRS— GEOLOGICAL  SERIES 

\o  :S,  Ideological  Series.  Geology  and  economic  rosourccs  of 
the  l.arder  Lake  district,  Oni.,  and  adjoining  portions  of 
I'ontiac  county.  Que.— bv  Morlev  E.  Wilson. 

X."  (?'  ^"''<'«'"/  .SVriM.  Bai hurst  district,  New  Brunswick— 
by  G.  A.  \  oung. 

''^u  ^S'(^>'o'oS'<-al  Series.  (;eology  and  mineral  depo.sits  of 
ihe  Tiiiameen  district,  B.( '.— bv  C.  Caiiiacll. 

.Vo.  32,  Geological  5cr(>.v.  Oil  and  gas  [)rospet:ls  of  ihe  north- 
west provinces  of  Canada— by  \V.  Malcolm. 

No.  30,  C-nlogiiul  ."series.  Wheaton  district ,  Yukon  Territory- 
by  D.  D.  Cairnes. 

Ao  30,  Geologiuil  .Series.  The  geology  of  (iowganda  .Mining 
Uivi.sion— by   U .   H.   Collins. 

No  20,  Geological  Series.  Reconnais-sanco  along  the  National 
Iranscontinental  railway  in  southern  yueber— bv  lolin  A 
Dresser. 

'^i'  ^A'  ^'■"'o?*'"'  Series.     Portions  of  Atlii;  district,  B   C  -by 

D.   D.  Cairnes. 
No.  31    Geological  Series.     Geology  of  the   North   American 

LordiUera   at    the   forty-ninth   parallel,    I'arts   1   and    II— bv 

Reginald  Aldworth  Daly. 

Memoirs  and  Reports  Published  During  1914. 

REPORTS,  ETC. 
Summary  Report  for  the  cilendar  year  1912.  No  1305 
„f  ,1,  r^",'"  P",""'".=  -"^'o?-  -  '■  •».  5.  '.  and  8  contain  articles  Nos.  1,^  to  22 
of  the  Geological  Series  of  >  n^tmi  Bulletins,  article  No.  2  of  the  Anthro- 
pological Series,  ami  article  No  4  of  i  he  Biological  Scries  of  .Must-urn  Mulh^tins 
u-  ./"uTi'^^'i"*  Handbook  No.  1;  Notes  on  radium-bearing  minerals— b> 
vvyatt  Malcolm. 

MUSEUM  GUIDE  BOOKS. 

.      The  archaeologiral  collection  from  the  southern  interior  of  British  Colum- 
bia—by  Harlan  I.  Smith.     No.  1290. 

MEMOIRS— GEOLOGICAL  SERIES. 

Memoir  23.  No.  23,  Geological  Series.  Geology  of  the  coast  and  islands 
between  the  Strait  of  (Georgia  and  Queen  (  hariotte  soimd 
b.L. — by  J.  Austen   Bancroft 


Memoir  17. 

Memoir  18. 
Memoir  26. 
.Memoir  29. 
.Mkmoir  31. 
Memoir  3i. 
Memoir  35, 

Memoir  37. 
Mkmoir  38. 


MlMOIR    15. 

MismiR  311. 
Memoir  20. 
Mkmoik  if). 
Mlmiiir  52 
Mi;moir  4' 
Mkmoir  41. 
Memoir  22. 
Memoir  il. 

^MOIR  47. 

Memoir  40. 

Memoir  1''. 

Memoir  39. 

Ml  MOIR  51. 

Memoir  (>1. 
Memoir  41. 
MiMOik  53. 

Memoir  55. 


-Vo.  J  I,  Geological  Series.      Kcpnrt   on  ilir  day  ami  shalr  de- 
posits of  the  Wfsierti  pi<.\in(r«  (Part  III;   -by  Heinriih  Kies 

aii'l  Josfph   Kiilc. 
.Vc.  -10,  Gcohzna!  Series.     Tl\c  hasin-  .if  \i-l-in  and  tluiriliill 

river? — by  Williap:   Mcliuics. 
Nil.  41,  CVm/-,"(,  .i;  Series.     ( ,old  fields  of  Nova  Scotia— hy  \V 

Makoliii. 
\o.  3J,  Geolugual  Series.     (Icology  of  du'  Xictoria  ;ind  Saaiiidi 

I'lap-areas,  Vane  riiiver  1-land,  B.f.-    by  C  II.  (  lapp. 
.Vi).  VJ,  Geolf'iiiiil  .Series.     ( lOoloyiial  notes  to  .irroipp.iiiv  iii.ip 

if  Sfieep  Ri\er  gas  and  oil  field,  AIIn  iia— by  1).  U.  Do'wlinn. 
.\i).   irt,  Geold^ieut  Series.      St.  Hil  lire  I  Hilneil.  .mil  RoiiRCinont 

ni(jiin'aiiis,  Ijnobei-     li%   j.   |.  (J  .Neill 
A'o.    ,?r,    Geological   Series,     (hy   ami    -hale    deposit-    of    New 

Hriiiswirk-  by  J.   Kcele. 
.V'>       ,  Geological  Series.      IVeliniii],ir\  report  on  t^- serpentines 

aii..  associated  rocks,  in  soutliem  (jiiebec-   lij   J    .\,  Dre-s.-er. 
.Ve.    25,   Genlori.    I   Series,      ('onions   of    ToriKiiid    ('an,.I    .in.) 

Skcena   MiniiiH   divisions,   Skeetia   uitirid,    li.C— by    H.   (i 

McConnell. 
A".    JO,    Geolo'.'ii:!l    Series.     Chu    and    shale    deposits    of    the 

western  provinces.  I 'an   III-  by  Ikimich  Kies. 
A'o.  21,  Geo!oi;ical  >Vm/".-.     The  Archa-an  gcoIoi;y  of  Rain\  lake 

— by  Andrew  C  l.awson. 
Xo.  2(1,  Geological  Series.     ( .eolony  of  M.nher  I  odi-  and  Sunset 

mines,  Boundary  ilisiriii,  !'..(  .-by  O.  K.  LeKov. 
Ao.  .)5,  Geological  Series.     Kowaaan.a  Lake  nia|)-area,  Oucbec 

-  by  M.  E.  V,i!-on. 
A'o.  43,  Gcohigieo.  Series.     Ccol.'iiV  of  the  Nanain'o  iiiap-aiea — 

by  C.  H.  t  lapp. 
A'o.  45,  Geologiial  Series.     .M(«)se  Mountain  di-trict,  southern 

Alberta  (.second  ediiionl — by  I).  I).  C.iirnes, 
A'o.  ,?*,  Geolcigical  Series.      The  "Fern   Ledges"  C.irboniferous 

flora  of  St.  Jolin,  New  Brunswick— bv  Marie  C.  Slopes. 
A'o.  44.  Geoloi;icil  Series.     Coal  ti,!,|,  ,'.i  Maiiiioba,  S,i-k,itche- 

wan,  Allieria,  ,ind  i-,isiern  liri'ish  Colunibia  (revised  edition) 

-by  D.  B.  DowliuK- 
A'o.  4^1,  Geological  Siries.     ( .eolojo  of  Field  map-area,  Alberla 

and   British  (."oliinibia--by  John  A.  .Mian. 


-MEMOIRS— ANTHkOFOLtM.KAL  SERIES. 

Memoir   Ai<.     Xo.  2,  Anlhropological  Series.     Some  myths  and  tales  of   the 

Ojibwa  of  southeastern  Ontario— rolkx led  by  Paul  Radin. 
Mt-Moik   45.     A'o.   .?,   Anthropological   Series.      The   invitirf;-in    feast    of    the 

Alaska  F^skimo — bv  FI.  \V.  Ilawkes. 
Memoir   !<).     Xo.    4,    Anthropological    Series.     Maleciie    rates— by    W.    H. 

Mechling. 
'>.^MOlK  42.     A'o.    /,   Anlhropologiial   Series.     The   double   (  urve   motive   in 

northeastern  Algonkian  ar; — i)y  F'rank  G,.  Speck. 


MEMOIRS— BIOI  OC.ICAL  SERIES. 


.Memoir  54. 


Xo.  2,  Biological  Series.  Annotated  list  of  llowuiinK  plants 
and  ferns  of  Point  f^Ke,  Out.,  and  nei^hhuurinn  districts — 
b>   C.  K,  Uod«e. 


Memoirs  and  Reports  Published  During  1915. 

MEMOIRS— GEOLOGICAL. 

Memoir  58.     No.  4S,Oeologuai  Series.     Texada  island — by  R.  G.  McConnell. 
Memoir  60.     No.  47,  Geological  Series.      Arisaig-Antigoniah  district — by  M. 
Y.  VVUliams. 

Memoirs  and  Reports  in  Press,  January  20,  1915. 

Memoir  50.     Nt.  51,  Geological  Series.     Upper  White  River  district,  Yukon 

— by  D.  D.  Cairnes. 
Memoir  56.     No.  56,  Geological  Series.     ( ieologj-  of  Franklin  Mining  camp, 

B.C.— by  Chas.  VV.  Drysdale. 
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